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INTRODUCTION 
J. W. CrC!g5iton 



During 1983, I was privflcgcd to 
work with the USDA Forest Service on 
a project to enhirxe the utilization of 
research results and new technologies 
through improved effectiveness of their 
technology transfer efforts. 1 was doubly 
fortuiute in thjit their objectives were 
nearly parallel to those of my Navy 
research ^onsons. The objectives of the 
two organizations dovetailed nicely. 

The Forest Service snisdou state- 
ment for the project was quite general, 
affording me freedom to direct effort 
toward goals I considered to have high 
potential. I interpreted the openness of 
the mission to mean that part of my 
task was to detennine if some of the 
results of ongoing technology transfer 
research sponsored by the Navy Material 
Command and the Naval Facilities 
Engineering Command might be useful to 
the Forest Servke. My participation in 
this research was not the -only factor 
contributing to the credibility of my 
assi^ment. Among my credits arc a 
bachelor of science degree in forestry, 
extensh^e experience in wood-using indus- 
try* and prior work with the Forest 
Scrvfce on technology t^misfer projects. 

My immediate obje<;tivcs were as 
follows: 

♦ To make a general evaluation 
of Forest Service technology 
transfer effectiveness as com- 
pared to that of other public 
sector organizations: 



• To identify factors which 
ni^t c^nliance tlie speed and 
effectiveness of technological 
infonitiition transfer into and 
within tlie Forest Servke; 

• To suggest organizational 
incentives for the movement 
of appropriate technologies; 

• To improve technological 
traatfer between the Forest 
Servfce, other public sector 
organizations, and the private 
sector, and to search for 
successes fiom other organi- 
zations whfch might apply; 

• Last, and perhaps most 
important, to determine how 
technology transfer efforts 
can assist the Forest Servke 
toward becoming a lead 
agency in this endeavor. 

A Forest Senice committee was 
estiblishcd to provide counsel, consisting 
of Dfck Schafer (Chainnan), Paul 
Jottnson, Phillip Haug, George Moellcr, 
with Hal Marx ser%^ing as the liaison 
agent. I was also fortunate to receive 
guidance and .support from John Vance, 
Diitctor of the Forest Scrvfce Area 
Planning and Development Staff; Martin 
P«ul, Naval Material Command; Milon 
Esi'^oglou, Naval F^ilities Engineering 



ERIC 



6 



Command, Jim Jolly, California State 
UnK'crsity, Sacramento, Jack Kolb, Arniv 
Material Command, and Steve Laner, 
Pacific Southwest Experiment Station, 
Dr. Timothy O'Kecfc, representing Cali- 
fornia Polytechnic Unhersity, took care 
of symposium arrangements. 

I began by interviewing Forest 
Service personnel in positions ranging 
from Regional Forester to ranger district 
laborers. There were also discussions 
with individuals from experiment 5tatiun5 
with 5tate and local foresto' employees, 
and with people in industry. Topicallv 
parallel interviews were conducted with 
Naval Civil Engineering officers and 
civilians. 

During the interview p<Jriod, I also 
conducted a survey among Naval Facili- 
ties Engineering Comm&;id employees to 
evaluate the degree of impediment or 
facilitattun to the transfer of tcchnulugy 
imposed by Naval procedural require- 
ments and directhes. Topics discussed 
with the Naval personnel were also raised 
with Forest Service people and vfce versa. 
It Vius extremely interesting that for 
every point, negative or positive, made by 
a Forest Service employee, a simQar one 
surfaced from a Navy officer or civilian. 
I therefore came to the conclusion that 
the issues and concerns experienced in 
the course of the interviews were ty pical 
for public sector organizations. 

As a result, I experienced a change 
of thought on pmject objectives. Al- 
though I had no feeling of secure knowl* 
edge, I felt that I had come tc understand 
the reasons for the Fo.est Service s ways 
of doing things. !n spite of a few obvious 
shortcomings, the Forest Service ap- 



peared to me as at least equal, if not 
superior, to any other federal organiza- 
tion witli which 1 was familiar in its 
efforts to enhance the utilization of 
appropriate technologies. 

I was greatly impressed by tlic 
dedication of the people interviewed, the 
pride in their work, their desire to do 
well, and the belief that they were 
giving their best. Hi^ levels of compe- 
tence literally oozed from these people, 
generating confidence that if requested 
and rewarded, technological innovations 
would be readily adopted and imple- 
mented. Professional competency ex- 
tends beyond the doing of tasks to the 
understanding of action consequences 
and the nature of .^ward. When, time 
and again, the opinion is voked that 
career progress can end with a single 
mbtake, i long finger points toward the 
need for attention to managing change 
and managing innovative people. 

My thought evolution W15 sup- 
ported in a meeting ^ith my advisory 
committee, when it ^as decided that 
the project should culmmate in a sympo- 
sium with mid-to-upper level managers to 
treat the subjects which had su'«faced 
from the interviews as those being most 
likdy to provide benefit to the Forest 
Service organization. It was further 
decided that the sympu5tum should 
concentrate on the emergence of technol- 
ogy and its transition into use, rather 
than on q>ccific channels which a variety 
of technolo^cs had taken. Further, 
because of the diversity of individuals, 
technolo^es, personnel, and regions, it 
was determined tliat the symposhim 
should attempt to provide managers 
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within the Forest Service with food for 
thought on the management of innova- 
tion rather than how*<o prescriptions. 

The list of agenda items generated 
by the interviews included the follow- 
ing: 

• Provide a better understand- 
ing of response and non- 
response to reward s>'stems; 

• Treat the subject of response 
to change, recognizing that 
while people respond to 
change, systems tend not to, 
and may actually act as 
barriers; 

• Illustrate how flat organiza- 
tions tend to produce more 
innovations than those with 
multiple responsibility tiers; 

• Illustrate the delicacy of ride- 
reward interactions; 

• Provide explanation for the 
premise that opportunity 
generates imtovation, and 
respond to the question of 
how value is generated and 
how it is recognized; 

• Relate tJie concept: "each 
day is a small dose of the 
future, yet the acts of the day 
are judged by standards of 
the past" to the managerial 
acts and policies of each of us 
and OUT organizations; 

• Illustrate how observance of 



the concept "people in an 
organization, their work- 
related goals, and their quali- 
ties become what you reward 
them for being" can encour- 
age innovation; 

• Relate Forest Service objec- 
ti>'es and responsibilities to 
the needs of Forest Service 
customers, Like it or not, 
those you service determine 
your future; 

• Affirm the proposition that 
within an effective organiza- 
tion, goals are pervasive and 
congruous, and that rewards 
which foster technologkal 
change tend to be those 
whkh have benefits for an 
entire organization; 

• Provide a deeper and more 
widesp;read understanding of 
the many obstacles confront- 
ing an emerging technology. 

All of the above subject areas 
receh-ed some treatment in the talks by 
the speakers in the symposium, although 
they were not ^>ecifically identified. No 
speaker addressed only one area, and 
many addressed most of the topics, 
explicitly or implicitly. 

ITie keynote address, entitled 
"Managing for Change," was delivered 
by Dr. P. A. Phelps, currently Vice- 
Presklent for Research of Bcchtel 
National, Inc. Dr. Phelps is a retired 
Navy captain with a long record of 



successful innovation during his Navy 
career. At the time he retired from the 
Navy in 1974, he was Deputy Comman- 
der for Research and Facilities Acquisi- 
tion for the Nava! Facilities Engineering 
Command. Washington. D.C. It was 
under his direction and that of Milon 
Essoglou that much of my technology 
transfer woik ms conducted. Dr. Pheips 
is well known in the Navy and the 
Bechtel Corporation for his skill in 
managing innovatKc people and managing 
for change. 

Managers arc not expected to 
predict the future but are expected to be 
able to re^ond effectively when 
tomorfows become todays. While they 
tend to thrive in a world of uncertainty, 
effective managers do not like to be 
caught by surprise. They constantly 
stri\e for insight to avoid surprise. 

Two of the Navy and three of the 
Forest Service interviewees expressed 
the opinion that the only economist who 
could make an accurate prediction of 
future events was Murphy of the famous 
law. Ross Whalcy, whose topk: was 
"Focus on the Future.** is well known as 
a Forest Economist. A review of some of 
his work causes mc to believe that he 1% 
not a provider of ^onomfcs bait for 
Murphy. His unusual insight and under- 
standing of demographks. culture, and 
the nature of man open the door to 
the applkation of the principles of 
economks to th*^ .-norc effective manage- 
ment of resources. 

Dr. WhAley was, until recently. 
Director of Economics Re^arch, Forest 
Service. Washington, D.C, and is now 
President of the College of Environ- 



mental Science and Forestry. State 
Coliegc of New York, Syraojse. 

Retired Navy captain Richard Fay, 
who conies from a mixed educational 
background of engineering and manage- 
ment, spoke on "Managing More With 
Less.** Dick Fay is famous in Navy 
circles for his ability to manage major 
Naval systems acquisition contracts with- 
out exceeding budget, for his effkient 
management of Navy shipyards^ and for 
generating managerial environments 
which cause people to reach the goals of 
the organization. Since retiring from the 
Navy, he has been Executive Vke- 
Prcrident, Scientific Management Associ- 
ates, Landover. Maryland, q>ecializing in 
marine sysitm design and project sup^ 
port. 

Dick Fay's record of community 
mipport and partkipation in community 
activities are evidence of hi* ability to 
interact v^ith people at all levels of 
sockty. His counsel is widely sought, for 
he is a master in the art of taking advan- 
tage of opportunity and transfer of 
technology* 

A common feeling among those 
intervkwed was that they were always 
expected to do moi* in spite of being 
provided vrith decreased resources. Dkk 
Fay was asked to ^are some of his 
thou^ts on this subject with us. 

There arc many definitions of tech- 
nology transfer, some ^)ecifk, some 
quite general. A common definition 
implies the new use of a teclmology or 
information, or the use by a new group or 
individual. Utilization seems to be 
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the key (o tcchnolo©- transfer dtfmh 
tions. For th«s reason, many do not 
coitMdcr education to be part of the 
field of technology transfer. If we 
consider factors essential to the trans- 
fer of technology to include willing- 
ness to perform, capability to perform 
or to transmit knowledge, and the credi- 
bility of interacting with people, the 
contributions of education must be 
considered. We depend upon our univep 
sities to prepare people to perform 
needed services and to enhance the 
level of capabflity of already-competent 
people through advanced knowledge of 
fundamentals and understanding of 
applicability. 

Art Wilcox is an example of univer- 
sity professors who can balance the 
theoretkal and the practical by effective 
application. Dr. Wilcox has been a 
Metropolitan Park Director, for 32 
years the Department Head for Park and 
Recreation Administration at Michigan 
State University, then at Colorado State 
Unhrersity. He has combined classroom 
teaching and univetsity-bascd jescarch 
with extensive consulting and continuing 
education acthity. Because of his past 
successes in Park and Recreation consult- 
ing, snd his ability to apply the things he 
teaches, he was asked to address the 
s>*mposijm audience on "Potential Con- 
tributions of Education to Technology 
Transfer." 

The advisary committee did not 
wish to fill the symposium with examples 
of emerging technologies. On the other 
hand, the subject of emergence pitfalls 
wtis considered to be of prime impor- 



tance, or great interest, not only to 
forcsteni but to people from all fields, 
is the subject of genetic engineering. Dr. 
Stanley S. Krugman is neither a geneticist 
nor an engineer by education, but he does 
liave exten^'e experience in working 
with biologkal scientkts. Currently 
Director of Timber Management 
Research, U.S. Forest Service, Washing- 
ton, D.C., he carries the responsibility for 
research in genetic engineering in the field 
of biotechnology within the Forest 
Ser>'ice, and was thus emmentiy qualified 
to speak on "Emerging Innovations: 
Considerations For Implementation." 

It Is commonly believed that the 
management of technology emergence 
differs greatly between the public and 
private sectors. While there may be 
differences, the committee felt that there 
might be much to leani regarding princi- 
ples of transfer from the priv-ate sector. 
The Hewlett Packard Corporation is a 
prime industrial example of effective 
technology management. We were 
therefore fortunate to have Bob Franken- 
berg, the General Manager of Hewlett 
Packard's Computer Systems Division, 
Roscville Operations, with us to discuss 
Hewlett Packard policies and techniques 
under the titk, "Matching Technology to 
Customer Needs." 

Bob Frankenberg is rfc^onsiblc for 
the low cost and mid-range of the HP- 
3000, Hewlett Packard's commercial 
computer s>stem. In his 17 years in the 
computer business, he has developed over 
25 commercially successful computer 
.wstems. Most of his background is in 
product research and development, but 
he aUo has experience in product market- 
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ing, comiiutcr manufacturing, and radar 
and computer svstcms field servitts. 
In addition to his wor\ at Hewlett 
Packard, he luis extenshc consulthig 
experience and hai published >^idcl> on 
computer technalog> and management 
topics. 

A viewpoint often expressed by 
people in |0\emment is that managcml 
polKies and techniques which *ork for 
the management cf technology in induv 
try will not work in tht publk sector. 
Comparison bct>%ccn succ^scs adduced 
by Bob Frankenburg and those described 
by MJlon Essoglou in his address on 
•Technology Transfer for Enhanced 
RDT&E Effectiveness" reveal a grca* deal 
in common. 

As 5f former Naval officer and civil 
engineer, MUon was in charge of construc- 
tion on various projects, but has held his 
present position as Director of Research 
for the Naval Facilities En^aeering 
Command, Washington, D.C,. for many 



years. His enduring sntcit.st ni and 
imolvcmcnt with nanaging the transition 
of jescarch results into use dates back 
more than twenty years. 

Milon is a strong believer that c\cn 
in jovcmment, the research organization 
must be retponsi^e to the needs of 
the working engineer. When he began his 
work on transferring the results of 
research into use, he encountered an 
organization whkh neither asked for, nor 
expected, applicable technological advice 
from the Navy Civil Engineering Labora 
tory. Field engineers hardly considered 
the laboratory as a useful and dependable 
source of technology, 

SiiKc that time, there has been a 
great change in the civil ci^gineer e»^« -*>n' 
mcftt. Approximately "^Zw of civil 
cngineemtg off^^^^a currently report 
that thr; have requested information 
from the laboratory and have used it. At 
the laboratory itself, ihere has been 
an ever-increasing sense of r^^sponsibility 
to provklc technkol assistance to the field 
cngineer-the customer. 
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MANAGEMENT FOR CHANGE 
P. A. Phelps 



1 wa? delated when Wally invited 
me to meet with you, and I would like 
to express, from the beginning, my deep 
pleasure in being able to join you. I 
have found that some of the more inter* 
esting stimuli and thoughts that have 
come to me have come from talking to 
F^Ie totally out of my field. At first 
S v^-as going to question Wally about why 
in the name of heaven people in the 
forest business would haire any interest in 
hearing anything from someone with 
my bacl^ound. After giving it a litUe 
thouj^t, however, I was able to rational^ 
iit that if I can learn something from 
Forest Service people, maybe the con- 
vene is also true. Moreover, I get a 
bit jadttl with the same daily office 
routine in San Francisco. 

OrginaUy, Wally invited me to talk 
to ycu about the manj^ement of creative 
people. A good subject, because I like to 
manage people and believe that all people 
are creative to one degree or another. 
Although IVe given this talk for Wally 
before, I was all prepared to update and 
redo my talk on management of crcaih-s 
people. However, whtn the advance 
program re^htd me, I learned that I was 
5chc<luled to talk about ^'Management for 
Change.'* 1 stopped my word processor, 
stopped my I'hii^king process, and con^ 
templatcd shifting gear? to talk about 
a different top/c. In fact, my confu^on 
about the topic made me concerned that 
my memory wirs going, so I decided to 



talk to a psychiatrist friend about it. The 
psychhtrist friend $^ he dWn't really 
thinkmy problem was serious. To set my 
mind at ease, he told me about a patient 
he had seen earlier in the day, and who he 
thouj^t did have a problem worthy of his 
attention. The patient, a woman, had 
come to see him because her husband 
thought he was a chkken and was roost- 
ing all about the house. He made msis, 
cackle<I a lot, and itally was comporting 
himself in a way that caused her a lot of 
concern. My psychiatrist friend asked her 
how long this had been going on, and she 
said about two years. "Why dkln*t you 
come to see me sooner?" he asked her. 

'*Well, it w so nice having a fresh 
supply of eggs all the time," 

I also want to mention that it wns 
sort of fun to talk to a couple of fellows 
outside ton^ht who haS from the south. 
I mentioned that for some reason the 
Army seems to produce almost aU of its 
officers from tlic Dttp South. Perhaps, I 
sujgested, they join the Army to escape 
from Alabama and Texas and other such 
places. Also, I observe them to be full of 
Aggie and Tulane stories. One such story 
I remember about Triane is about the 
fellow who hurried into a store during 
one of the footbidl games. He nish^ up 
to the counter and asked for two orders 
of that famous southern barbecue, a latge 
order of cole daw. and three cokes. The 
man behind the counter saki, '*You 
must be from Tulane, young man." 

Chapter 1 7 
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' Thafs right, and jVt how did you 
know?' 

To whfch the man behind the 
counter replied, "Bccaus^ Jiis is a hard- 
ware store, son." 

The use of storiet in management 
of people h to loosen us up a little 
bit and make us a bit more manageable. I 
used to teach Midshipmen at one time, 
ant! loosening them up often posed quite 
A problem. There was anothex professor 
teaching physics with me who had a 
system, so to speak. *'You know,'* he 
said to me, "people's minds are pretty 
well set, and need to be prepared in 
order to receive knowledge." He visual- 
ued Midshipmen's mind^ to be like 
closed oysters. He'd tell them an off- 
color :itory, and as he did, heM visualize 
the oyster shells opening up. Then he 
would tell another story and they'd open 
up a little bit more. Finally, when he felt 
that he really had them ready and could 
get some knowledge thrust inJo them, 
he'd shout at the top of his lun^, *"F 
equals M A!" The oyster-shell minds 
would all qukkiy snap shut again, and 
he'd start all over. 

The management of creative people 
is just a part of the management of 
change. Of course, management of 
change includes the manageme/it of other 
resouices in addition to people. I really 
don't know much about your technkal 
field and the management of your other 
resources, so I deckled to stick to the 
people part. As I saW, I ha\'e ^ome more 
and more to believe that everyone is 
creative, and tliat our job as managers is 
to extract that creativity and employ it 
constnictnely. If you manage people 



well, 1 believe you will usually fmd that 
the management of things will take place 
in due course. That may be hcrcs>" to 
some management school people, but my 
experience has been th.^t there -e more 
people who know how to manage fhings 
than know how to manage people. If : ou 
invest a little trust in people and go 
ahead with the hope that the> know 
.sometlimg, it h surprising how seldom 
tliey will let you down That doesn't 
mean we $houldn*t pay attention to 
*'thing" management, but that '*thing" 
management comes easier if one geti 
people management done well first. 

I'd like to show you a short video- 
tai>€ of a project that I've bee working 
on. The relevance of this videotape is 
that the best servke 1 can perform for 
you as a practitioner of management is to 
discuss some of the things about manag- 
mg creative people that have been sue 
cessful for me in conducting t real 
project: a project for developing a 
method of egressing from a deep ut\der 
ground base. One of the possible meth^ 
ods for deploying ICBMs that does not 
get much publkit)' is an underground 
base several thousand feet deep, it's a 
very intriguing project which opens up a 
lot of opporfunities for ingenuity. Dur 
ing the course the work, 1 have drawn 
from a lot of fields with whkh I have 
been involved. 

Our task was to design an egress 
system which would provkle a route to 
tile surface so that missiles stored in tht 
deep base could be launched after an 
enemy attack. We were awarded the 
contract for this job on August 1, 1982. 
The initial work was to design a piece of 
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equipment ind use it to demonstrate the 
feasibility of egressing through the rubble 
at the surface above an underground base 
after a nuclear attack. We designed a 12 
foot diameter hole-boring machine^ 
manufactured it, tested it. took it to 
Nevad«i, then employed it to egress 
through a lan^ pit from a cavern whkh 
had been pntpared u.idenieath it. At the 
test site, we first had to dig the cavern, 
then bore vettically upward Ihrou^ the 
intact ground abovd the roof of the 
cavern, then traverse 50 feet further 
through a pr^ared pit. This pit con- 
tained targe bouiderj of the sort that 
m^t txbt after a nuclear weapon 
had exploded at the surface. !n just over 
eight months affer being awarded the 
contract, with no prior design or machin- 
ery, wc succei»fully came out of the 
ground with a real piece of equipment 
in April. 1983. 

It is not simple to look back and 
analyze the reasons for our success on 
thb demanding project. Partly it was 
luck, partly it was management, partly 
it was forethought, partly it was good 
subcontractors, partly it was just sheer 
determination to go ahead and do it! In 
large part, though, it was, I am convmced, 
the fine people working on the job. It's 
about some of these people that I want to 
talk to yo!i. But fii-st, let's look at the 
videotape. 

(The vWeoUpe showed tlie 
machine deseed to bore 
upward the 12 foot diameter 
egress hole. Pictures show it 
while boring, and tnchided 
the op^rration of the materials 



handling equipn^snt as it 
removed tailing from tlie 
boring operation.) 

That's the background for some- 
thing whfch had never been done before, 
an undertaking that required putting a 
team of people together, figuring out how 
to do the job, and ^tting on with the 
solution. The lidd work was paralleled 
by eng^mering in the home office 
throu^out this first phase of the project. 

I would tike to talk about two of 
the key people who woilced on the 
project; the deputy progrem manager 
who ran the field test operations, whom 
ill refer to as Roy Watson, though that 
was not his real name, and likewise, for 
the deputy program manager heading the 
home office engineering work whom 111 
call Charies Buss. Both of these people 
lore abtolutely superb managen who 
have made my job easy. They demon- 
strate one of the first thnigs about 
patting a project like tlits together, whkh 
h to get the right people th^^ first time 
around. By this, I don't neccmrily mean 
juiit getting good people, but also match* 
in| thm to the requirements of the 
jobs. 

Roy Watson, in charge of the field 
effort, was relatively young but had 
preiiously held positions with significant 
responsibilities. When I identified and 
proposed Roy for the job, I was tcld that 
I didti't need a man this good. When this 
sort of denial hi^pens, you srwietimes 
have ilo hold your ground and insist, *'If 
you want this thing done, I need the ri^t 
p^tople. We cannot go out and do dc- 
mandiKg thinp with people who don't 
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have qualifuatiuiKs." I goi Ro> Watson. 

I'd like to point ouc a couple of 
things which turned out to be important 
tljat Ro> Watson did t-arl) m the job 
when we mobilized d the A^evada Test 
Site. Tlie U.S. Air F orce was our client 
but tlic Department of Energy owned 
the test Mte. I*ni not at all sure the 
Department of Encrg; rcall) wanted the 
Air Force down tliere, mucking around 
making hole^ in then test site. In addi- 
tion to our three principal subcontrac- 
tors, other participuTits included tlie 
long-establiJied contractor who provided 
site services, the locul labor unions, a 
construction company out of Chicago, an 
equipment manufavuirer from Seattle, 
tnd a major aerospace company. Roy 
began the tai>k of fittmg people togetlicr 
to make sure we were in good com muni* 
cation with tlic other players. We put an 
experienced field manager on the job 
quite early, &nd we had him make calls on 
and drink coffee witJ all of .*Jie people 
involved to find out what they were 
worried about. We wanted io know 
which oxen miglu be worried about being 
gored by our operations. Any one of 
those groups, the labor unions, the 
resident contractor, the D<;partment of 
Energy, etc., could ha\c prevented U3 
from succceduig had they chose not lo 
cooperate. If we had not established the 
nt^ht relationships. It is probable that we 
w'oidii have failed. 

One of tlie things that Roy pulled 
was new to me. He said, "I want to 
have dinner for the comtruction crew/' 
The vrew eventually consij»ttJ of about 
50 tradcMiien from a variety of unions 
who were to do jobs which did not 



always Hi union jurisdictional rules. We 
had every^thing from electricians :o 
a couple of iron workers from Detroit. 
Roy said, *i w^int that dinner for these 
guys so I can explain what s going to 
happen. I want to have it at a real fancy 
restaurant down in Lis Ve|ias, with an 
open bar and so for!lh Can you hack that 
out of your non reimbursable budget?" 
Tlie Air Force d'dn't pay for that sort of 
thing, obviously, but agreed to give it a 
try. 

We rented a hail, prepared a slide 
show, and had a sit-down dinner with 
an open bar. Ali of us in management 
roles were able to enjoy a rather rare 
occasion of spending the evening with our 
creW'to^be in a non- work environment. It 
went well. The crew was in formed and 
pleased, and some were surprised to find 
out that several of our managers had been 
electricians or equipment operators in 
thcJr own time. 

Management in the conscruction 
business is quite often remote. Our 
managers sometimes think they're com- 
jinunicrting when they put out printed 
flyers to inform the workers. Roy's 
approach was to sit down, drink, and 
have dinner, then show the crew slides 
about the project plaii. An old military 
dogma proclaims that officers don't 
"fratcrmzc" with troops and this .Mill 
tends to color our thinking. Among 
other things, it leaves out of account 
that everyone*s safety on a construction 
job depends on what people know about 
what each of them is going to do. The 
dinner created a favorable climate for 
us to be able to bring up the touchy point 
that some jobs normally performed by 
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union workers M^ould not be because the 
job was a test operation. The crew not 
only accepted tliis, but came up with 
some pretty good suggestions of their 
own. There is a lot of competition 
among construction people to meet 
deadlines, to do tilings, and to succeed. 
We told them that we were probably 
going to have to go on three diifts, to 
bring other miners in, and so oa. 

There is no doisbt in my mifvd that 
Roy*s idea of having that dinner ro de a 
big difference. Thereafter, there was a 
camaraderie on the job that is not often 
seen. Everybody knew who our manage- 
ment people were, and no one loafed. 
When we actually htgm the work» there 
were mcmbets of several labor unions 
working in the same area. The jurisdic- 
tional rules called for mmers to move dirt 
and eiectrklans t6 put wires together, but 
these guys dkln't fuss about that. In one 
case I saw an dectncian furiously clearing 
dirt away with his arms. 

Another thing Roy pushed was that 
we print decals that you stick on your 
hard hat. Tm sure youVe seen them if 
youVe suen a constructit^n worker. 
Some workers have dccals all over their 
hard hats just like medals. They ans 
proud of them. The decals say who 
they're with and makes them distinct. 
We got our stickers printed early so 
everybody could identify with our job 
right from the beginning. Everyone 
pasted the decals on their hats. They 
lovfd them. They ate them up* V.' all 
did! 

But the thing Roy asked for which 
I figured was really going to break the 
btnk was "some sort of a memento for 



thi:^ job." So we created a watch fob, 
cast in bronze, with a nice looking picture 
of our machine coming out of the 
ground. On the reverse it had the names 
of all ihe organizations involved; our Air 
Force cHent organization, the Depart- 
ment of Encrg>s the site contractor, and 
rill our subcontractors. This liVtle bit of 
hronze was wor?h its weight in gold. In 
fact, the dinner, the stkkcrs, the watch 
fobs, and a few other iteihs couldn't have 
cost more than a couple of thousand 
dollars on a job which had a value in the 
neigliborhood of S15 miLMon. Yet so 
many managers just don't think about 
things like that. If Roy Watson hadn't 
come to me and urged mc, I probably 
wouldn't have given the salesman of such 
wares the time of day. I'm that much 
wiser now. 

My friend, Charlie Buss, slugging 
away back in the home office, did an 
equally fine job. He had a different crew 
to work with. Unlike Roy in the field, 
who v/as dealuig with hardhats, Chariie 
was back in t!ie office managing a crew of 
PhDs who tliiiik they know how to du 
everything, but usually have never done 
anytliing in the field. Hardhats, by the 
way, are prttfy smart. Evt?»t though they 
don*t come cquippc.^ wiih a lot of 
degrees, they can vffcn show you things 
that are real eyc^penerj. Witli a hybrid 
background like mine, I have to hk!c the 
fact that I have this oppressive FhD 
degree when I am out there. Sometimes I 
think that it must be harder to manage 
people frustrated by being cooped up in 
tile home offic* than it is to mwuige field 
personnel. Tiiere's something subtler 
about managing in the office. 
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I believe tliat my home office 
managers success stemmed from liis 
thorough understanding of tlie job and of 
the need of each work task. Charlie Buss 
fully perceived the rationale behind the 
need for the machines, and their design, 
manufacture, and operation. He did his 
homework well, developing a firm mental 
construction that enabled him to guide 
tlie work in great detail and with com* 
pletc confidence. He was also able to 
influence other contractors, who were 
doing their own thing, to mesh with us. 
He could quickiy spot where the client 
was wrong and demonstrate why and 
could present difficult technical questions 
so that the client could provMe guidance 
to allow us to do a sensible job. 

The second thing that Charlie did is 
very mundane but highly creative. It*s 
something that I don't think I person- 
nally do very well. Chariic prepared a 
wcU»organized and highly detailed engi* 
neering plan and bchedule-a work plan- 
ning document. We had specialists who 
helped him with this, of course* but he 
supplied the logic, the thought, and the 
insight whkih made the difference be- 
tween a mechanical plan and a tnie 
blueprint for the project structure. 

I'd Sike to spend a fevv minutes now 
to look at some of the persondity traits 
and management techniques of diesc two 
managers. Both differences and the 
similarities are instructive. 

Roy Watson b an ebullient, short* 
feisty guy who gets out there vith the 
men and b always fa'' of words and 
jokes. Chariic Buss is rather reserved 
and tends to be a chin stroker. Watson is 
a loquacious fellow who i^metimes 



doesn't consider his words carefully. In 
contrast. Buss does choose his words. I 
tend to lisicn to him more carefully 
because I can be pretty sure that he has 
thought through what he says. Watson 
makes friends quicklv , and people tend to 
like him quickly. On the other hand, you 
have to know Charlie for a few months 
before you realize what an effective 
manager he is. 

The qualities they have in common 
may be even more enlightening as reasons 
behind thctr success. Both are willing to 
as^me risk, not to the point where they 
will lose their jobs nor lose money for the 
company, but rather in the sense of mov- 
ing out of the ordinary*. Botli are unsatis- 
fied people, and each always has an eye 
for the next innovation. Both are intense 
and able to focus on whatever is at hand 
at a f^cn time, which is sometimes very 
difficult to do. We all know '^butterfly" 
people who don*t ever manage to concen- 
trate on one thing, but who forever hop 
from one thing to another. Roy and 
Chariie are not that way ; they keep on an 
issue, and they ride it through to tlie 
finish. 

They are what I call functional 
starters, and I sort of envy people like 
that. By functio)iaI starters, I mean that 
they're able to get themselves up and 
going to accomplish things. It*s a lot of 
fun to talk about why you can*t do a job, 
and justify procrastination by such state^ 
men ts as; *1f only our management were 
more enlightened," or "If only they'd 
give us more money,*' or "If they'd stop 
giving us those turkeys they sent us as 
employees." There are always lots of 
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reasons why something can't be done. 
But functional starters get going and keep 
going on a job. They don't seem to 
require an external application of force to 
get them underway. They're not easUy 
discouiagcd, and in Abraham Maslow's 
hierarchy, they seem to qualify as self- 
actualizers. 

Both managers have perceptivity 
and very sharp sensitivities. They **smell" 
out situations, people, and trouble before 
it begins. In many cases I've had one of 
them come to me snd in effect say, "1 
think that the cUent doesn't know it, our 
company doesn't know it, but that 
something is not going to happen right." 
This has happened both on the adminis- 
trative side and on the technical side. 

Finally, concerning similiarities, 
both manager, intelligent in more 
than an acade- nic way. They know where 
their limits arc and when to ask for 
help. They are "survivors," a term which 
I U5C in a non-pejorative sense. There are 
some interesting accountings of people 
who are actual survivors of such things as 
combat situations and major disasters, 
who seem instmctivel) to know how to 
maintain themselves in a "win" situation, 
or to keep their "spird" going up. I Uke 
to think of continuing success as some- 
thing whfch feeds all of us, and makes us 
think that we can do things that we 
wouldn't undertake vrithout prior experi- 
ence in success. If you get people on that 
upward spiral of adding new wins to their 
records, rhey will feel that they can 
handle tough job.^ and very often do. 

As I said, I'm a practitioner not a 
professor of management, but I have 



abstracted a few tiioughts from my 
p.i'sonal litany of management ideas for 
what they are worth, and IT! try to 
convey some of them to you in this talk 
tonight. IVe cribbed a few of them, 
adapted a few of them, and originated a 
few of them, and HI call them Selected 
Rules for Managing Creativity. I re-jigger 
this list every once in a while, and if 
you're interested in it, you're welcome to 
a copy, 

I've already mentioned rule number 
One, which is tliat each one of us is a 
creative person. Quite frankly, tlie 
management of creative people is not so 
different from the management of people 
that one doesn't think of as being crea- 
tive. Theodore Levitt wrote an article 
some years ago about tlie fact that 
we can only stand so many creative 
people shoveling stuff out of their ivory 
towers upon those of us who have to 
clean it up and deal with it. Well, this 
is not the only concept of creativity. 
You don't have to put up with these 
bloody nuLsa ices. Such ocople can be 
useful, bu* I have to agree with Levitt 
that we can >3nly take them in small 
doses. In another view, creativity is the 
simple ability to make something that 
isn't. 

One tiling you sliould do at the 
very beginning of any job is to assess 
your management situation and decide 
what you want. Some of the things that 
you might want arc production, ideas, 
muti^al stimulstioa, interaction, compli- 
ance with iuleii, and so on. If you're 
going to manage a situation where crea- 
tivity is required, tlien it is imperative 
to detemiins carefully what these 
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management objectives are to be. 

Another rule Is fundamental in 
anything we do with people, and that*s to 
let the troops know what h going on and 
what the obje^^tives are. There are a 
variety of ways to do tlm. In the project 
Tve described to y ou, we are now back in 
the engineering ita>;e. I've gotten back 
mto the businesi of staff conferences, but 
can't say tliat I'm exactly satisfied with 
these as a communications medium. We 
need more of a ' milling" occasion such as 
a coffee klatch whea* the more junior 
people can stick m tlieir *"two bits" 
without the intimidation present at 
fonnal meetings. 

A rule that I believe in is to manage 
in a wa> tliat enables people to do 
whatever tliey were hired for in the first 
place. Vou know, very often wc hire 
people but then don*t really create an 
environment in which they can effec 
tivcly do their thing. If you hire people, 
have the courage to let them do what 
they can do well without interference. 
Experienced managers are more comfort- 
able than inexperienced ones with this 
idea. A new manager who uus been in a 
non-supervisory position for ten years, 
and whu suddenly comes into a position 
where he figures thai his neck depends on 
what somebody else does, is often vcr}' 
reluctant to allow an individual under this 
supenision to do his thing. You may 
have to actively train this tendency out of 
your managers and supervisors. Make 
them take a chance on tliMr employees. 

An example of tIiL» is the use of 
microcomputere on my current job. I 
ordered two microcomputers with no 
formal justification, a tactic which really 



antagoniz>i$ the budget people. Of 
cour^, I produced a justification, but in 
all honesty; I wasn't really sure how we 
were gomg to use the equipment, except 
thai I knew that several of our new hires 
were suppcsed to be adept in computer 
applications. We gave these employees 
their head, kept them infctrmed of our 
project objectives, and the results were 
miraculous. We now have all of our 
financial tracking and reportmg, project 
tracking and control, personnel records, 
d >cument tracking, project cost estimat- 
ing, and a number of other things up and 
running on the micros in a very cost- 
effective operation. 

Match people to the jobs. Tm 
going to say two seemingly contradictory 
things in this regard. One is to match 
people to the job, and the other is to 
look for opportunities to work people 
out of tlieir ^ecialties. Both courses 
of action can be very rewarding. Roy 
Watson is a natural at running things in 
the field. Because he does such a superb 
job of it, he ma> never get a chance 
to get out of the field. Chariie Buss has 
the ability to visualize the whole job and 
to structure it for development. They arc 
both well matched to their job require- 
ments, but we just do not know their full 
potential. 

As an exAmple of working people 
out of their ratings or known skills 
areas, i have an employee who is skilled 
in operations research disciplines. He left 
our company for a while to work in the 
computer industry but is back with us 
again. He is an intriguing fellow and 
computer buff, and arrived on the job 
with his own personal computer setup. 
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At the time we were looking for an 
electrical engineer with control systems 
experience to do some work on our 
concepts for automating the boring 
equipment. U occurred to me (IiaI our 
computer man with tlie operations 
research background could perhaps help 
us develop the concepts for automating 
the equipment we needed. So we put 
him to work, and I have eveiy indication 
that he will succeed at the automation 
tasks, with some innovative kleas as 
divMends, 

When putting teams of people 
together, aim to get a complementary 
mix. You need so many visionaries, so 
maj^y traditionalists, and so many cata- 
lysts. You really shouldn't have all of 
one kind. If I were to look at the case at 
hand, i would say that my field man is a 
catalyst and that the engineering manager 
is a combination of visionary and tradi- 
tionalLst. The fit to team needs is rather 
good in each case. Mixtures of types of 
people also lead to conflicts. These, 
strangely tenough, can be most rewarding 
if managed we!l. Where a genuine destruc- 
tive conflkt exists on a job, one 
obviously has to keep it from sapping 
energies and destroying morale. Beyond 
this, however, conflfct can play a stimu- 
lating and useful lole if the manager 
engages people in a constructive manner, 
listens carefully, and seeks to prevent job 
related differences from turning into 
personal animosities. 

The need for amb^ity in manage- 
ment is one of my strong beliefs. This 
may not sound very good to many 
management professors. Clcariy defined 
organizations we can agree upon as a 



necessity, but personally I think that 
you never should have an organization 
where you must depend entirely upon 
one route in order to get something done. 
You've got to have a little ambiguity 
to provide alteniatiyes and a bit of 
healthy competition. 

Tm sure all of you have had occa- 
sion to deal with superstars. The super- 
star is like the guy in the ivory tower who 
shovels stuff out for all of the rest of us 
to clean up. The superstar leaves such a 
trail of debris that we wish we could wall 
him up somewhere, anywhere, except on 
our job! I guess I tend to feel this way as 
much as anyone, and yet, one of the 
las^est jobs my company ha:, ever won, 
valued at some ten billions of dollars, was 
won largely through the efforts of such a 
superstar. Superstars may be difficult but 
their energy and flair may at times be 
exactly what a situation demands. 

Another rule is pretty straightfor- 
ward, and that is, for heaven's sake, 
develop people and don't hoard them! In 
our business, chief engineers are famous 
for hoarding their best people. They will 
keep a good engineer in the same position 
for ten ytm, unless he dies or moves on 
to some other company or becomes 
completely demoralized. It is our respon- 
sibility as managers to tiy to move people 
along, not to let them bum out and fade. 
People often don*t know what there is to 
do be^es what they are doing. Most of 
us have little opportunity to become 
aware of jobs whkh might represent a 
better fit to our talents. It is an impor- 
tant manaierial re^onsibflity to help 
subordinates in this search. 

When you hire people don't repli- 
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cate. We have a certain tendenc> tulure 
anyone \vho U like ourselves. If vou do 
that >ou11 probablv get what >ou de- 
serve, and you may not learn much 
that you didn't know already. It is often 
better to look for someone who coniple* 
ments you. For example. I don't enjoy 
many aspects of financial management 
veiy much, tliougli I try to understand 
enougli not to go to jail. Because of this, 
I like to employ Mimebody who compen- 
sates for that deficiency hi my own 
makeup. 

Myths and absolute knowledge 
comprise a suspect category of manage- 
ment lore. I know a person who has a 
superb command of absolute knowledge 
about work breakdown structures^ job 
planning^ and execution tec.iniquc fa- 
vored by the defense and aerospace 
industries. My friend can do anything 
with work breakdown structures down to 
the fifth and sixth levels. Paper flics 
around, meetings are held, clients are 
soothed, but often nothing really seems 
to happen. Work breakdown structures 
an: fine management tools, but none of 
them have ever done the work. 

When really pressed against the 
wall, it is amazing how some people can 
be mothatcd. Pu^h people beyond their 
abUities from time to time. This works 
well when you take the tiine to find out 
what it is tiiat really stimulates an Individ^ 
ual, and then find a craft or tougli task U 
take advantage of whatever that favorite 
stimulus may be. Of course, there art as 
many routes to motivation as there are 
people. The microcomputer gives some 
people room to exercise their ingenuity 
and can create both inotivation &nd 



dedication. Professional participation 
and papers at meetings such as this 
provide another avenue for motivation. 
Be wary» however, of the professional 
meeting-goer. 

The last thing that 1 had in my 
Phelps niles for managing creativity wt»< 
to reflect on the fact that the path 
leading to most great inventions often 
becomes manifest only in retrospect. 
Insights of scientists often defy lo^c 
simply because the process of creating, of 
innovating, is not necessarily logical. 

QUESTIONS AND ANSWERS 
Q. After you have »]] of these good 
managerial characteristics, and you still 
want to get better, do you have a contin 
gency policy which works if everything 
else fails? Is thene something you have 
hidden in your agenda that you haven't 
told us yet? 

A: Thcre*s one person I remember 
from a long time ago who hid a way with 
people in a military setting. He used to 
take people who were on the brink of 
discharge due to intractable behavior or 
because they would not fit. He was a 
Seabee company commander who had 
come out of the east side of New York 
City, very ^uiet-spoken, who never uset' 
force to achieve his aims. He was able to 
convert these supposed incorrigibles And 
to reclaim them. I think he did it by 
relating to them and finding what was 
causing them to behave as they did. 
I don*t know exactly what his secret was, 
nor how to emulate him, but I think 
if you can somehow relate to people on 
their own ground, you might 'each them. 
That seemed to be how he succeeded. I 
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think about him as a person who 
able to do that more effectively than 
most of us. ! may not have Uie patience. 
Q. I think you're saying personalize 
the relationship. I think that's the 
vMy, I honestly do. Being an old Nav> 
man myself, I agi-ee with you one hun- 
dred percent. 

A: It's a matter of chemistry. With 
some people 1 find that I can talk until 
I'm purple yet never get anywhere. If I 
can get these same people into someone 
else's domain, and they can personalize 
the relationship, then maybe they can 
succeed where I haven't been able to. 
Q' And therein lies the most difficult 
challenge of all, especially if you don't 
like the individual. 

\: That happens. I remember a young 
lady who was a pretty heavy women's 
rights type of person. I had avoided 
having a confrontation with her because 
she worked two or three levels down 
from my position in the organization. 
Then one day she came to see me. I 
knew cnou^ about her reputation for 
aggressive tactics that I didn't war,\t to 
become entangled in any argument. I 
promised myself beforehand that I was 
just going to sit behind my desk when 
she came in, and would be very nice and 
pleasant. In spite of my resolution, 
she had hardly walked into my office 
before she got my dander up. To this day 
1 can't explain it to myself. 
Q" Can you say more about upward 
spirals and downward spirals? 
\' It seems to me that you want to 
make people winners not losers. You 
want i> give them something tliat they 
will b< a winner at, and then tell them 



that they were a wiimer and give tliem 
tiie next step-.somcthing witliiji their 
reach. I think of a series of wins as an 
upward spiral witli momentum built at 
every turn. Conversely, a string of losses 
can lead to downward momentum and a 
self-fulfilling expectancy of further losse^. 
The spiral phenomenon happens among 
our friends and our families as well as 
among our employees. You need to help 
people to believe that tliey can do shak- 
ing out all those reasons why they're 
not succeeding. Reason? not to su\.cccd 
can be anything from illness to "I'm not 
smart enough." I don't know that I have 
anytliing to prescril»e that hasn't been 
written about, such as setting largcts that 
are going to allow people to succeed. 
Success gives us a psychological boost and 
allows us to put tlie next foot out. 
Q. As a functional starter, if you have 
a procedural Rind of a thing, you can 
always create somctliing and say, 'To- 
morrow morning well do this." I've 
got to have a plan for that. That gets the 
juices flowing. 

A: I agree with Milon on this. There 
arc quite a lot of people who sort of 
stand back and tell e\crybody else how 
they're domg it wrong, but who never 
do things tlicmsclves. If you throw them 
in at tlie deep end and push them a 
bit, you may be able to bring some of 
them around to aciing instead of criticiz- 
ing. 

Q. You have to get people like that to 
make a commitment of time and energy, 
and show them how best to spend tlieir 
resources which are limited just Dke 
your own. 

A. I had a case like that recently where 
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1 put i^omconc ijito a situation with 
a big challenge and thouglit he miglit 
make i(. He v^urked vcr> hard and turned 
out a vci> neat but incomplete piece of 
work. It just wasn't in him iu accomplidi 
a lO(y> success. He 5ort of temporized 
and 1 think he enjo>ed it. I thmk he felt 
enriched and happ> that he got a shot at 
a tougli a^sigl^ment, but it wasn't within 
his abi!it>' to <Jvi jdl that needed to be 
done. As for mysell, I could not bring up 
ihe encig> to tr> tu yti a better perform- 
ance from him. As you said, my ow-n 
resources are limited, too. 
Q, Vou may not WiJit to comment 
about the size of the org3niz«ition becauM: 
> ou had a pretty small staff in charge of 
field acti\itie'i and c\en in tlte headquar 
ten ^ork. That doesn't give you much 



maneuvering room. Does it help to have 
a fairiy large organization with a lot of 
openness* and opportunities to create 
projects and move them around? 
A. Small ]$ helpful. I think with less 
than a hundred people you can get 
morale gO iHg and can keep track of what 
is going on. When you begin to get 
tiito the two hundred to five hundred 
people range, it's very hard to keep 
track. The sense of intimacy on a person- 
alized basis erodes when you have a much 
larger organization. 

It i-nuKt be at least mkinight in 
Washington » and I know that some of you 
5t* jted the da^ on Waslimgton time. Ill 
t.i a chance know some of you a 
bit more tomonroA, Again, thank you 
vety much for having me here. 
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A FOCUS ON THE FLH URC 
RossWhaley 



I must offer a great deal of thanks 
to Pap Phdps for his .stimulating keynote 
address last night He caused mc to have 
an absolutely rocfen night's sleep thinking 
about what he said. On the other hand, it 
was a very exciting evening in that I was 
trying to relate the qijcstioRS which were 
asked and sent to \i$ initially. The 
questions, whfch we aU received in our 
invitaUons, were: What are the factors 
that mi^i affect the speed .ind direction 
of emerging innovation? Wh^t will be the 
impact on people, budgets, accomplish- 
ments? What arc the key policy 
decisions? 

I heard Dr. Phelps talk about 
people-the management of creative 
people. Here 1 arr. to t;Jk about external 
environments to that process. And last 
night I was trying to think how ihej* 
things come together and what they hav^ 
in common. Pap ms talking about 
cr-ative people and theu^ management, 
the output being that of change, I, too. 
will H talking about change, but from a 
different angle. 

One of the problems is getting 
change to the people who are the implc- 
mcnters. those who Jiltimately ddhcr 
something to a customer. In In Search of 
ExctHence, Peters and Waterman discuss 
it, and then there is the funirist literamr? 
including such things as 7?.c ITiird lVai\- 
by Ahin Toffler, Marvin Cctran*s 
Encounters wiih the Future, and John 
NaisWtfs Megatrends, AU of them look 



at the external emironment in which 
change takes place. As I listened to Pap 
talking, it suddenly struck me that 
mucli of the focus in the technology 
transfer area is wrong. If we have a 
product, we think about the process of 
getting that product from one group of 
folks into the minds of others. Yct» Pap 
didn't talk about that proccs. He talked 
about people. 

When you ask people to accept 
change, you're asking them to do things 
differently from the wayr they have been 
doing them. Pap mentioned that the 
first thing one mi^t consider about kinds 
of people to hire in a company are 
people who are willing to take a risk. 
Most of us arc not. It's risky business to 
txke a risk and to hire people who arc 
wiUing to do likewise. So it seems to me 
that the kinds of things that Pap was 
saying last n^t and the kinds of things 
Td like to talk about, external environ- 
ments and how they influence people to 
make change, are perhaps more important 
than the arrows that prescribe ^ific 
procwses. 

not going to talk about predict- 
ing change. Nor am I going to make any 
predictions. I don*t know that much 
about the future and I don't think 
of myself as a futurist in any sense at all. 
I think of myself as a planner. A manager 
of plan5, if you will. I am a consumer of 
the materia! we read about external 
environment. I got interested in the 

Chapter 2 19 



ERIC 



24 



futuit because of mv inicrest in forecast- 
tag. Being an economkt, and involved in 
ti>'ing to take a long tenn look at rc> 
source supplies and demands, I began by 
thinking that these were very critical 
parts of the manager's job. How docs one 
thmk m terms of die long term? 1 was 
unhappy with the job we were doing in 
forecasting and started to nuse the 
question, 'How do you make better 
forecasts?" 

I aUI begin with my conclusion. 
The fwst lesson I learned ^as thai I 
was aJdng the wrong questioti. The real 
qucsaon is, "How do you make decisions 
under uncertainty?" It took me some 
tune to become convinced that we in the 
Forest Semce. in our assojiment acti^i- 
ues, do the best job of forecasting done 
anywhere. The problem is that when we 
are asked to look for>\ard 50 years, all of 
ojr stuff is wrong. 

The second lesson I learned is that 
in our agency at lea^t all of our forecast- 
ing efforts have been devoted to looking 
at resource programs and asking questions 
such as, *'How much more or less of this 
or that should we supply or do?" Never 
did we take our forecasts and use them to 
examine ourselves in terms of our own 
organizations and our people. We have 
Assessments, RPA Programs, and land 
management projects. But who is Mep- 
ping back and saying that the world 
mi^t be different five or ten years from 
now, and what are the implications for 
the way we manage things and the wa> 
we're organized? 

I shall illustrate the third lesson by 
paraphrasing a futurist coUtigue, a 
VVashington c^^nsultant by the name of 
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Joe Coats. Frequendy, 1 argue and 
debate with Joe Coats, but in this in- 
stance I *hink Joe said something that 
has been very helpful to me. To para- 
phrase Coats, individuals tend to look 
at the future in three ways- (U the 
future is the enemy-change is something 
to be avoided. By all means maintain the 
status quo: oh, for the good old days; 
{2) the future holds change, but not on 
my watch. Yes, I recognize that change is 
occurring all around us. I am told lhat 
the rate of change may be accelerating. I 
read some of the current bestsellers 
related to the future. But ! do not 
change my behavior because I assume 
that these changes arc around the comer 
and will not affect me personally^maybc 
my children and maybe my successors, 
but not me; (3) the future is ripe with 
opportunity. Those of us who subscribe 
to this view of the future realizit that we 
can know enouglt about it to useful. 
We can influence the future, and though 
we will be li*/ing in a wodd of continuing 
ch^tge« there is potential for all of us to 
be better off as we respond to it. 

Many fall into the first group. Most 
of us, I suspect, fall into the second. 
Well acknowledge that change b coming, 
but that it is around the comer. How 
many of us have read the books of 
loffler. Cetron, and Naisbitt and know 
about the anatomy of change, but don't 
change the way we behave indhidually, 
and don't change our organization nor 
think it has any impact in our particular 
part of an operation. 

Few are the people in the third 
group who have the outlook that the 
future is pregnant with possibilities. 
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AlrJiough you can't forecist it, you can 
know enou^ about it to influence it. 
The materials I have put together and 
talked aboi't over the last six months 
have been oriented toward tr>1ng to move 
people and organizationsi from that 
second group to the third j^p. 

I shall start by consMering how by 
looking at the future we might improve 
our decision making. I shall examine a 
few trends into the future and then 
some strategic Issues. Figure 1 outlines 
what wc do well in assessing the future 
renewable resources. We do as good a job 
at forecasting the future as anybody in 
the world. But I would also argue that 
the answers wc produce are all wrong. 



Fijjurc 2 suggests areas where we 
fall short. In the Forest Ser>'ice, assess- 
mfiit refers to a document whkh por- 
trays our long term forecasts. One 
of the things that is wTong with it, I 
think, is the implkation of precision. In 
all our forecasts, we insert all the caveats 
about uncertainty, and admit that we 
really don*t know what the worid is going 
to look like in fifty yean. And then we 
go ahead and assume we do know. If you 
examine Forest Service assessments and 
look at the graphics, you will find that 
they are all drawn with a 4H pencil. It 
stiuck me that we oflcr precision not 
because we believe in the precision of our 
forecasts, but because as managers we 



Assessment Characteristics 

Comprehensive 

• From a resource standpoint 

• From a geographic standpoint 

• From an ownership standpoint 
Diagnostic 

Data rich 

Theoretically sound from an econometric standpoint 
Uncertainty recognition in that it is an Iterative process 
The "base case" is a good estimate of the probable future 

Figure 1. What Do We Do WeU in Asaesdng the Future 
Renewable Resoun^« Situation in the 
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ibhor unccrttinty. Vm absolutely con 
vificed thit mimigers would nther hsv^ 
information that is precisely wrong than 
approximately right. Examples of this 
arc common, and relate to risk and 
uncertainty and our willingness to deal 
with them. 



Problems Facing Gcvernment Strategic 
Flantters 

My next consideration in stiategic 
planning, after examining the way we do 
for^'xasts in a government enterptise, is to 
search for things that influence us that 
mi^t be different from the corporate 



Assessment fiiults 

The Assessm int serves too many misters 
The Assessirent gives implications of precision 
Econometrics is limited in long-term forecasting 
The Aswssinent is limited as a strategic planning tool 



Figure! Where We Fall Short in Asaciiing the Future 
Renewable Resources Situation in the U.S. 



Strategic Plannir>9 Limitations 
Lack of specific objectives 
Mind-set of society is short-run 

Histcrical information represents only one i.)attern of events 



Figure 3. Problems Facing the Stratepc Planners in Government. 
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sector or the rest of the world. Part of 
the rationale for the existence of govcni- 
mcnt Is the ability to take a long tcmi 
view. Figure 3 indicates some of the 
problems we face in taking that long term 
view. One of the difficulties of decision 
niaking in government, I propose, is the 
lack of specific objectives. Usually when 
I mention this point somebody in the 
audience wants to debate with me. The 
argument is brought up that we have 
laws, and there is a wh >le set of laws, 
manuals, poltcie5i, and handbooks* all of 
whfch provkle us with sp<^;ific objectives. 
Let me explain why I came to the conclu 
sion that. In fact, we lack specific 
objectives. 

In our early efforts to look at long 
term planning, some of our Industrul 
colleagues said, "Why don't vou look at 
what wc do in industry?" So I talked 
to people at Champion International, 
Royal Dutch Shell, MacDonald s Hambur- 
gers, and an array of others trying to find 
out what they do in planning and how it 
is different from government. There arc 
some interesting differences. First of all, 
in those firms where planning is done 
well, the planning organization sits at tlie 
right hand «f the Chief Executive Officer. 
Why Is that important? Because the 
planners know where the Chief Executive 
Officer is coming from. They know that 
in addition to the stated objective of the 
firm to make mone> , the Chief ExecutKe 
has a whole bunch of otiicr objcctKes. 

For example, the planning organEza- 
tion knows that the Chief Executive 
Officer wants that 'roi to be the most 
responsible environmental organization in 
their industry. Or conversely, the> know 



that the CEO doesn*t care about the 
cnvironment'-not reallv. Or the> know 
that the Chief Exccuthe Officer wants 
that firm to be a leader in chil rights, 
affirmative actiun. OrcunvcrscK, no, the 
CEO doesn't care. Moi»t of the forecast- 
ing octKities are done on the b^^ck of an 
envelope. The pret*entations are about 
one page long and thc> deal witli the 
specific objectives uf that Chief Executive 
Officer. Let me provide an example. It's 
a small one but it surely drove the point 
home to nic« 1 was having lunch *Aith Bill 
\shle>, who was tlien in charge of 
i^trateglt. issues for MacDonald s Hambur- 
gers. At the time 1 didn't have the 
foggiest notion of what Bill Aslilcy and 
Ross Whale} would have in common. It 
took about five minuies to find out. We 
got into the subject of red meat consump- 
tion by the American public. 

I know about red me^t consump- 
tion b^ tiie American publk. In our 
assessment, we have a whole chapter 
that deals with livestock grazing. When 
you're examining 50 years of livestock 
grazing, you just start those computers 
whirring and th^y forecast aJ nauseam. 
From historical profiles of red meat 
consumption, you learn the rchtionshlps 
between age a^^d income. Consumption 
peaked at llS pounds per capita per year 
around 1978, then declined and if past 
trends continue, it could grow to 140 
pounds per capita. Bill Ashley doesn*t 
use a computer. He scratches his head 
and says, "You know, Ro^, our firm has 
a major concern. There's a lot of fad* 
dism. Vie think, in the consumption of 
food. Relationships like that of food to 
cancer, oonccms for cholesterol, nitrite in 
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bacon, and such tilings are probabl> going 
to reduce red meat consumption. In 
addition, ihe demographers tell us that 
the average age of the population is rising, 
and we know that older people tend to 
eat less red meat than young people/' He 
believes that red meat consumption could 
drop to 70 pounds per capita. 

Now what does Bill Ashley do with 
that information? He simply gives it 
to the Chief Executrve Officer of the firm 
and McDor.Jd s responds with a product 
called Chicken McNuggets. In contrast to 
that, when I prepare a forecast, I don*t 
even know who the Chief Executive 
Officer b. Is it the chief of the Forest 
Service? Fm led to believe that occasion- 
ally he and the Assistant Secretary of 
Agriculture differ. Vm also led to believe 
that the office of Management snd 
Budget and the Assistant Secretary often 
do not see eye to eye. I know for a fact 
that Congress disagrees with alt of them. 
So who Is my Chief Executive Officer? 
And what does Ross Whaley do when he 
gets iiito the forecasting business? I do 
not know whether we have ever iiifiu- 
enced a decision in our lives with our 
forecasts. As a result, the measure of the 
success of the forecast is the clcgajice of 
the analysis, and not its influence on 
decisions. We behave as if our clients are 
the academic community. That is one of 
the impacts, I think, of not knowhig tlic 
specific objectives of the top decision 
maker of the organization. 

Let us consider the second item in 
Figure 3. the mind-set of society. People 
are aware that the mind-sets are short 
run. People arc aware of Congressmen 
being elected for two years and senators 



Tor sL\ Vwar&, and that their iinw huruon 
focus€ on getting rc-clcctcd. It is we, 
>ou know, who jam tlwni into a Mtuatlun 
where t]ic> nnt^t pcrfomi fur u> within 
the context of two >cars ur six years, or 
else we*re not going to cic.t the scoun 
drels again. 

Let me ^ve you another example 
of the short tenn mind*sct of society. 
About four years ago, I wah on an accred 
itation \istt at Rutgers University. As an 
examiner ou tend to be on the campus 
for two tec da>s and > ou spend yoi»r 
time in M*ccessive interviews with stu- 
dents, facu!t\ , deaiu and others, one hour 
at a time, all through ihe day. This 
partkular accreditation happened on 
the da> of the attempted a^s^issination of 
President Reagan. I was in a mevtbg, hi*d 
an interview, came out, and the secretary 
said, "Oh my God, the President has been 
assassinated." } went into anotlier 
uiterview, trying to have an hour's 
discus^on ^L^ter having heard tliat the 
President had been assassbiated. Obvi- 
ously, it wasn't a very successful inter 
view. When I came out, I found that, no, 
that s not what had happened. There had 
been an attempted ass^issination of the 
President. The next time 1 came from an 
interview I found that that information 
was not exactly right either. There had 
been an attempted assassination of the 
President and he had indeed been shot. 
He wa.^ at George Washington. University 
and the prognosis looked pretty good. 1 
found that interesting because my 
assumption had been thai this was the 
rumor mill at work. But this was not 
what had happened. The woman wh< had 
told us of the shooting had a radio on her 
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desk. It suddenly struck me that even 
our media behaves in a way where the 
premium is on being first and fast, and 
not on being right. It seems that the 
mind-set of all segments of our society is 
crammed with short-term thinking. 

When we consider flie length of 
time involved in the re/earch process, 
starting with developing a concept 
wid proceeding to the in?pIementation 
of innovation, a^' ranging f^om sr/en to 
twenty-three ycarj and averaging about 
thirteen, we ought to be much more 
aware than we are that most of tfie work 
on the drawing boards in our research 
Institutions is not usable until several 
years from now. In spite of this, we are 
tsking oar research people \o do some 
development that will come to fruition in 
an environment and a social context they 
haven't even begun to think about. We're 
asking our people to l)e innovators when 
they are not primed to think in terms of 
longer time horizons. 

Alternative Long Term Strategic 
Scenarios 

Let mc suggest an altemativf^ 
approach. Consider Figure 4. I suggest 
that traditionally we try to look at the 
center. We want to know what the 
most probable future is going to be. As a 
matter of f«:t, I began to draw my 
lines with a 4H pencil in terms o^ a likely 
world in the year 2020, and expressly 
included the array of possible futunts that 
wc may have to deal with. But I thi^ik 
it's extremely important to look at those 
things which might cause deviations from 
the foreseeablr future, even thougFi I do 
not know hov; to put probability values 



on them. 

I would argue that it is equally 
important to look at the preferred 
future. What is the preferred future? 
What do we want our organization to he 
in the future? Here wc come right back 
to Joe Coats and that third group of 
people. There are a lot of opportunities 
and you can't forecast them. But just ly 
visualizing and targeting them* you can 
influence many an outcome. That's 
surely something to think about. 

Let's then consider some possible 
futures. Figures 5 and 6 show some 
trends. Don't pay any attention to 
individual terms on the list. They are 
examples. If we were to go around this 
room and itemize the trends that may 
influence us, we would come up with a 
different list As a matter of fact, I'd 
come up with ? different list than when I 
prepared these. What I'd like you to do is 
to consider the list as mapping a thought 
process. 

As you see, Figi S contains some 
fairly certain trends and Figure 6 some 
less certain trends. As I mentioned 
earlier, I cannot put probability state- 
ments on them. The important thing 
is to force oneself into a frame of mind 
that says, "Here arc some things that I am 
very certain are going to happen. If they 
do, what? Do they have any effect on me 
or my organization? If they don't, 111 
ignore them." Nexi, look at those which 
arc less certain. If they're going to have a 
major impact on the organization, by 
golly, then don't ignore them. That, 
then, is the second generd comment 
about the trends. First, the set is only a 
list of examples. Second is the question 
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Figure 4. Alternative Long Tenn Strategic Sceiuriot, 
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Social/Politic«!/D«mo«raphic 

1. Aging of tht baby-boom cohort of the population combined with 
improved health will reiult in a population with a higher average age, but 
healthier. 

2. Move to the Sunbelt y^ilt continue but at a ilower pace than the 701 due 
to water ihortaget ar>d other urban development barrierj. 

3. Maldiitributlon of reiourcei relative to the location of population on a 
gJobal level will increaje international interdependency, 

4. Increaiing concern over health combined with an aging population will 
have lignificant impact on attitudei toward diet and food preferences. 

5. The increasing importance of immigration as a portion of population 
growth wiM result in significant changes in cultural and political attitudes. 

Resource 

6. The combination of agricultural exports, shortages of irrigation water, and 
mining on public lands in the West will cause a faster conversion of 
southern forest lands to other uses than heretofore anticipated. 

7. There will be economic disruptions caused by temporary energy shocks of 
varying duration and tome locations will have absolute shortages. 

Technological 

S. Advances in telematics, including telecommunications and robotics, may 
cause a majoi decentralization of business manufacturir»g ami education in 



the U.S. 



Figures. Examplei of Fairiy Certain Trendi. 
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Soclal/D«mographic/FolItIcal 

An incrtasing economic gap betwten the "have" and "havt-not" nations, 
combinfd with £ fhift in inttrnational political power may increase the potential 
for international terrorism and give a strong incentive for expanding domestic 
capability for producing energy and strategic minerals. 

Technological 

Advances m telecommunications and robotics accompanied by increased 
population may lead to "work" comprising a significantly smaller share of our 
lifetime. 

Biotechnological advances may produce trees with combinations of 
characteristics heretofore unprecedented. 



F^ure6. ExiaTipIef of Lets Certain Trends. 



of certain and kie certain events. 

The third move I woutd like you to 
make it me in this kind of exercise. 
More important than any iijdividual trend 
that wemi^t have on this liit (or any list 
that you mi^t %,ome up with), it is the 
coinckknce of trends. We continufcly 
make the mistake of looking only at 
changei) in technolofkal kinds of things 
today. Tomorrov^ we talk about demo- 
gr^hk kinds of changes. Then, next 
day, we talk about poUtkal changes. 
IndividuaUy, thoec trends aren't partku* 
tarly important. But start matching them 
up and look at the coinckknces of 
changes m technology with changes in 
demographic characteristics, or changes in 
the poUtkal scene, and then youll find 



big consequences. 

A general c<nnment I would make 
before we go into any partkular concern 
is that of the forecaster's humility. Some 
of the items in Figure 5 are demographic 
changes. Piredfcting ikmographk 
changes, by the way, arc what we do best. 
Forecasting demographks is the ea^y 
stuff. Why is that true? H you:re lo<*ing 
at fifteen to twenty yetrs in the future, 
most of the people who are going to be 
attve then are alive today. So we can 
count them-by sex, by race, by edmk 
background, and all you have to do is age 
tfiem by twenty years. You then make 
some assumptions about <leath rates, 
asiumptkms about birth rates and 
tmm%n tion, and by and large, you won't 
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be far out. 

Now that I have said that. look at 
the projects made in 1970 by the Bureau 
of Census and look at the 1980 Census. 
Wliat really happened? In 1970 the sUte- 
ment was made that the average popula- 
tion a^ would be up. It hi^pened. But 
it WIS underestimated by several yean. 
The tremendous health gains during the 
705 caused the average age of the popula- 
tion to rise substantially more than was 
predated. Again, in 1970 a continuation 
of the movement from the North and 
East of the U.S. to the South and West 
was predicted. That part was ri^t, but it 
was underestimated several-fold. In 
1970. it was predicted that there would 
be a continuation of the immigration 
from niral to urban commusJties. That 
wat absolutely wrong. The trend reversed 
itself. I don*t know if the reversal will 
continue, or whether it was a flash in the 
pan and what will happen in the next 
K The point is that even those 
things we do best in the forecast business 
arc subject to all kinds of errors. 

Now lefs look at Figure 5 again 
tiid pick a couple of trends that are 
particularly relevant to technolo^ 
change to illustrate the ptcctss. Let 
us consider trends 2 and 5 in combina- 
tion. The second one say5 something 
about the continuing movement to the 
Sunbelt. This trend is partkulariy 
relevant for the Forest Service. We 
manage large segments of land in Hit 
southwestern part of the United SUtes. 
The migration is extremely meaningful to 
us. Be careful, however, in projecting it 
too far. It may dampen. And why may 
!t dampen? Why do people move from 



the Northeast to the Southwest? Part of 
it was due to the weather. Part of it 
because of the hold of unions on the 
Northeast, Part of it due to the crime 
rate. Part to the congestion. The point is 
how long wiU it take until the combina- 
tton of the shortage of water in the 
Southwest, combined with the change in 
tiie social climate whfch will make the 
cities in the Southwest very much like 
those the people were escaping from 
because of ;4 .istion, unionization, 
and crime i >es the trend? The 
motion is almost sure to slow down 
and fcverse itself. But it is almost certain 
to continue for a while. 

Another thing of inter^t results 
from a combination of item 5 in Figure 5, 
immigration, with the trend of movement 
to the Sunbelt. These two items have, I 
think, a great deal to do with each other. 
If you consider the demographk projec* 
tions for the next 10 to 15 years, about 
25% of our population increase will come 
from imm^ration. This country origi- 
nated from immii^tion. What's the 
chaiige? I belie^x it is a substantial 
change. Immigrat]<Hi in earlier yean of 
the Iriah, Italians, Poles, and Germans was 
to ghetto settlements in the Northeast. 
You wBI stai find remnants of the Italian 
ghetto, the Irish ghetto, the Polish ^etto, 
and so on, in renovated Northeastern 
cities. In the ghetto, people need the 
comfort of being with others of their own 
kind. When *'jum*or" came home from 
school, reverting to the fjimily Italian, 
mother would say, ' Wr^ American now, 
spt9k English.*' The immigrant flew 
American flags on Flag Day and wanted 
to get Americanized, 
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We don't even kiiow the magnitude 
of the current gicat crush of inflow of 
newcomers because of illegal immigni- 
tion, but it is estimated at somewhere 
l>ctwccn 500.000 to 1.000,000 people a 
year. The immigration ticcurring now 
seems to be different from earlier immi* 
gratlon. There are pressures to maintain 
and perpepuate culture, to maintain and 
pctpcpuatc language. Look at tlie bilin- 
gual education provided in soulliem 
California, New Mexico. Arizona and 
Texas. By the way, ! am not in any wa> 
trying to suggest that the fonn of onnu- 
gration taking place today is any worse or 
any better. 1 have yet to form an opinion 
about that. I am simply tryii.g to point 
out that it is different, and that we must 
therefore expect different impact. 

On the positive side* v\e may see 
New Mexico, Arizona, and southern 
Califomiu culturally enriched. Anothet 
possibility is thai the area will become 
the Quebec of the United States. Te\a:s is 
currcnll> 247r Hispanic. New Mexico Is, I 
think, 377c Hispanic. I don't know what 
the percentage is for i^outhem California, 
but I suspect it is of the general magni- 
tude of Texas and New Mexico. In an> 
case, there is no question but that .single 
largest political block in the Auuthwcstern 
United States is Hispanic. 

I mention th^ demographic shifts to 
suggest that the management of our 
organizations, how we deal with innova- 
tions, indeed , the wh ole con te\ t in 
which we are going to operate is going to 
be different. 1 predict that it wvl not 
take 30 to 40 years, but will be different 
lOyeai^ from now. 

Let me mention another trend, one 



tliat will enable nu to make a linkage 
here between a fair\ certain event and 
one that I am lesn certain about. It 
.ilso ha.« to do with tae way we organize 
our agencv and deal with innovations. 
I am referring to the maldistribution of 
resources internationally. In terms 
of tliinking about tlit future for this 
agency, i would argue that historically 
we have ignored the re; t of the world. 
Oh yes, we have an international forestry 
organization, but I think we ignore the 
rest of the world in managing our forests. 
Is that all right? So far it seems to have 
stood us in pretty good stead. There 
hasn't been a problem witli it. Is there 
going to be a change? I have a terrible 
time dealing vdth tliat question. The 
reason tliat I have a terrible time dealing 
with it is tliat 1 can cite you all kinds of 
documents, some 15 to 20 years old, 
some quite new, all of which come to the 
voncIuMon that resource scarcities on the 
Lntematbnal front arc going to be so 
severe that they're going to have mijor 
impacts on the world. I can even show 
>ou documents that say that the decade 
of the 'SOs is going to be pivotal in this 
respect. In fact, by the end of the *80$, 
we're going to sec a whole new perspcc 
the on resources, dictated dominantly by 
international sliortages. 

Tliere is a dflemma, however. For 
every one of those publications. I can 
lind you another one that says, "No 
sweat." For every Dennis Meadows and 
his Limits to Growth, I can find a 
Herman Kalin who says that it*s not a 
problem. For the Global 2000 Report 
put out under the Carter Administration, 
there is The Global 2000 Revisited 
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differentiate between voices. If you tried 
to say the sanie thing as the **owner" of 
the slot, your voice would not gKx you 
access to the parking place. The chip that 
performs this will handle up to sixteen 
words. The price of that chip is S13. 

Let us consider an issue among the 
less certain trends. Consider the case of 
maldistribution of resources on ajt inter- 
national front from a political pen»pec- 
tive. Is there any reason to believe that 
the gap between the have and havc-nol 
nations, which is increasing, could be the 
very thing that prompts intemationa! 
dissension. Is it not true that the devel- 
oping world is gaining > political clout? 
I could cite several pieces of evidence. 
One of the most ob\ious is that of the 
United Nations. It commenced with 28 
signatories and now there ar? 154. Out- 
sWe of the Security Council, the United 
Nations is run by the developing nations. 
Conskier the programs of FAO and the 
World Health Organization and UNDP, 
and others, and you will sec that they do 
what the developing worid wajits them to 
do. Fm not sure that is necessarily 
wrong, but it certainly illustrates a change 
in the political clout within that organiza- 
tion. Conskier also that countries like 
Iran can bring the worid*s most powerful 
nation to its knees through terrorist 
tactfcs. My technological friends here 
from the Defense Department probably 
know much better than I that the poten- 
tial for development and use of small* 
scale nuclear weapons is not farfetched at 
all. In fact. I am led to belkve that a 
reasonably well-educated PhD student in 
nuclear physics is able to put together a 
small-scale nuclear weapon. 



1 am making no prediction that 
international terrorism is going to be ?* 
major problem. I don't know, I am 
saying, howoer, that if I am right in my 
concerns over the maldistribution of 
resources, if there is a relationship be- 
tween terrorism and people's clauns on 
the resources of the worid, the growing 
power of the developing nations through 
terrorism or through political clout is 
something that even organizations like 
the U.S. Forest Service can ignore only at 
their peril. We may never Lave thought 
of ourselves as being in any kind of 
international politfcal mtna, yet I am sure 
we will be impacted by it. 

If \ had the time, I would next 
discuss the question of **so what?" 
Figure 7 deals with strategic issues. I 
tried to look at the trends, and from 
there, attempted to identify what the 
trends mean to an organization in terms 
of change of management style, in terms 
of the way we treat people, or the way 
we deal with innovations. We are in the 
vMsl of transitions to whkh we will 
have to respond. What trends we accept, 
and what we reject will affect how we 
operate. I am going to stop now and 
entertain questions. But feel free to 
challenge, rebut, debate, or make any 
kind of comment you choose. 

QUESTIONS AND ANSWERS 

Q. Why dW you say that you don't 

want to predkt that terrorism is going to 

be worse than it already is? 

A: Rather than say that we as an 

agency arc going to have to deal with 

terrorism as is happening in the Middle 

East by 1992. I would prefer to stfck 
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to some things I am fairly sun: of. I'm 
not sure where it will be. Vm not sure 
who the actors arc going to be. Vm oniy 
fauly confident that it will have a major 
impact on this agency. I would argue 
that in some of these forecasts, the degr.^ 
of uncertainty may have more of an 
impact on management decisions than the 
absolute level of the forecast* i refer 
back to Bill Ashley and the MacDonald's 
Hamburger. He doe^'t know what's 
going to happen to red meat consump- 
tion. But there are certain management 
strategies that can cover consequences in 
either direction. 

Q; Isn't the trend toward no mWdle 
class majority in the United States, and 
more and more people with money going 
to cause more division so that the prcscr- 
vationists arc going to be stronger and 
stronger? 

A. Let me make two comments. First, 
about the environmentalist thrust. Some 
of us who have seen the heyday of the 
environmental movement in the late '60s 
and early '70s may have come to the 
conclusion that the thrust has weakened. 
I would say nonsense. A good share of 
those people who were carrying placards 
in the early '70s now wear pinstripe suits 
and ^e in the halls of Congress and in 
business. Although pcriiaps more subtle, 
the thrust is now much stronger. 

Second, about the issue of the 
middle class. There are some things 
about it that worry me a great deal, 
although I will admit I haven't thought it 
thiough« Along with the changing 
technologies, society is becoming more 
artd more sophistkated. If you discuss 
uni^mployment in the era of telecommu- 



nication, somehow the Implication is that 
jobs arc going to be there, but they're 
going to be different, certainly more 
sophisticated tlian putting hubcaps on 
Fords by hatid. If that is true, then 1 
think I sec another thing coming. There 
have been three major reports during the 
last >ear which talk about the qualit> of 
education in this country. All say that 
it's dismal, and the elementary and 
secondary levels arc getting woRe. I've 
heard that some of those studies arc bad. 
Nevertheless, there seems to be agreement 
among those studies showing that the 
overall quality of education is poor. It is 
interesting to me that if 1 look at my kids 
and their friends, they strike me as being 
brighter than I was when 1 got out of 
school. In math, in science, in political af 
fairs, and in any other dimension, they 
are much more sophistkatcd than I was 
at their age. Now when I checked with 
my colleagues about their kWs, everyone, 
without exception, told me that very 
same thing. If that is true about one 
subset of society and if the observations 
about the deterioratmg quality of cduca 
tion ai-e right, it seems that the other side 
must have a bunch of unfortunate kids 
who can*t add or can't write. And who 
apparently can't balance a checkbook. 
That makes me nervous. 
Q: You're mbcing a couple of things 
here. You're talking about standards of 
quality. Wlien you were a child, you 
were exposed to "X" amount of infornia* 
tion. Knowing your ability now. you 
probably absorbed a large amount of 
that. For your children, the amount of 
the information provided is "X plus a 
great deal." The studies you refcned to 
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m reporting the percentage of that infor. 
mation your kids arc absorbing. Our 
youn^ters are certainly exposed to a lot 
more information and may cvsn be 
absorbing more, but still a veiy small 
percentage of the total information, r 
alt FCjative. 

A- I agree with you. But I contend 
that even if the studies that have been 
done of the educational system are right 
in assessing the ability of these students 
in very rudimentary sidlls, I would still 
make my same case. 

Q: The skills you referred to put a 
certain value on reading, writing, and 
arithmetk:, and being able to ^ak. My 
youngster may not be able to do anything 
else, but he can tun a computer. What 
value do you put on running a computer? 
What are the .kills that \>ill ser\'e these 
young people best? There is a gap but 
we've always had that ^ap. Our concern 
is that there arc more people in the lower 
end of the distribution than there were 
when you and I were in school. 
A- Okay, your analysis, I think, is 
better than mine. The conclusion, 
however, is the same. 
Q' Fm not arguing that. The demands 
for jobs by that segment of society are 
going to be very large. When the Prcsi^ 
dent says that there are 90 pages of want 
ads so there is no reason for uncmploy* 
mcnt, is he really talking about the tail 
end of the curve? There could be 200 
pages of jobs whkh these people are not 
going to be able to qualify for. 
A* A better analysis, an interesting 
spectre is still before us, relating to 
the distribution between education and 
income, and what is happening to tJic 



mkldle class. Is there any reason why it s 
flattening out? 

Q. Sutistkally, what have we defined 
as the mMdle class? We have just i«de- 
fined what poverty is. Also, consWer that 
it b much better to be poor than it used 
to be, and that the motivation to get 
away from the lower tail of the curve is 
therefore not what it used to be. People 
arc not so likely to die when sUying at 
the tail end. Also, in some ways it is 
more diffkult to escape. 

May I change the slant of this 
discus^^on? You sakl that kids fire 
getting brighter. They're definitely mort 
informed. Thr«*'s a lot more informa* 
tion. But also the world is getting far 
more complex and requires a lot more 
bits and pieces of information. Perhaps 
the ratio of information required to 
information absorbed in the formative 
years isn't much different for the genera- 
tion today than it was for our generation. 
I wanted to question you on your opcn« 
ing statement. Do you see the role of 
people like yourself in your organization 
increasing? I am perfectly content to see 
a simple-minded linear extrapolation of 
the past become the standard thinking 
pattern of the average employee. But it 
sliould happen at that level before we get 
more invdved with all of the economet* 
rics that you amuse yourself with. 
A. I will make two comments about 
that. First, regarding the quality of the 
forecasts, ont group of people, more 
than any other, ha\'e entered the fo^^^a»t- 
ing business. Hiey are the economists. 
They do a very simple-minded thing. 
They discern a relationship between sotric 
dependent and several iiidependent varia- 

Chapter 2 35 



ERLC 



38 



bicf, make some ajtumptions, cilibritc 
them o%er historical data, then $ay that 
between these driving vmable;* and this 
resultant variable. (t.at typcn of things 
tend to happen. Thi easiest wa/ to make 
a forecast is for the next four to fne 
years. People don't Iflte to change. Wc 
institute by laws a whole bunch of things 
that are going to reinforce the svatus quo. 
The problem is that you then make the 
mbtake of taking that information and 
extrapolating out another forty years. 
And that's absolute nonsense. Unfortu^ 
nately« there are all these screwballs 
called futurists who are telling us how to 
do it. i think about 85% of that material 



is garbage. To me, the key to the whole 
thing lies with the people that Pap talks 
5bout-ri5k I don't like some of 

the material in Peters and Waterman's 
book, but one thing was tery, very good. 
They made the point about people not 
being interested or willing to take risk. 
Don't expect anybody to take rWb. 
None of us want to. The successful firms 
are not simply lucky in hrilxxf^ on board a 
bunch of risk takers. Rather, the manage- 
ments of ihe^ fimis have turned it 
around by making it risky not to take 
risk. In othev words, there h a payoff 
from being a gambler. 
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GETTING MORE DONE WITH LESS 
Richard C. Fiy 



I enjoyed the talks by Fap Pheips 
and Ron Whaley. It*s difflcult to follow 
two talks whkh weie so impressive. 

Once I had the opportunity to 
make an »d4ib speech. We had to draw 
cards for the subject. It was a day lice 
today where speakers had taken more 
than their share of time. I was the last 
speaker and had to give a speech on the 
Mbject mentioned on the card. I looked 
at the card whkh had only one word on 
it-^. I said to the audience, "Ladies 
and gentlemen, it's a great pleasure.'* The 
room enipted into applause and that was 
the end of the speech. 

When I was approached about 
making a presentation to this group, I 
thought that we would be talking about 
something like the ''Small Bustness Inno- 
vator," or "Project Man^ement/* or 
"How to Get Thinp Done QukJcIy," or 
"What Does It Take To Be a Capitalist 
When You Don't Have Anything To Start 
With?" Subjects that t taiow something 
about. Then I received the pn^ram from 
John Vance. It said, -How to Accom- 
plish More with Less.*' I thou^t, "My 
goodness, if you stand in front of a group 
of government people and talk about how 
to do mof\^ with less, that's got to be the 
most offensive thing anyone could do!" 
This is just a terrible topk. But it is a 
challenging one and it is one that I know 
something about* 

Ross Whalcy made some points 
about demographic and techiiological 



trends and I propose to return to a couple 
of them. I cannot quautifv them because 
Vm not in that busi:ie«., out would like 
Co conskler some of the things that are 
going on. Let's talk about feeding an 
enot?nous new world population. How 
b^ is that population? Ove^^ the next 10 
to 20 yean, we're talking about feeding 
more additional numbers than the entire 
population of the world just prior to 
World War li. Not only are we talking 
about doing more in terms of feeding all 
these people, but we're talking about 
doing it with substantially less. We have 
fewer available chemical fertilizers, fewer 
biolopcal ^ents and itssectkides. We're 
talking about doing it in a tremendously 
more difficult way because of social 
restrictions. 

In the. next 5 or 10 ytm, we will 
probably produce twice ait much from 
our natkmai resources than we have in 
the last 100 yean. But we must do it 
with less contaminant wastes. We are 
talking about raising the living standar\! 
of the world without having a war over 
the allocation of resourv ^. We're talkii^ 
about pnmdittg jobs without having 
inflation. In everything we do» we are 
compdJed to take account of the conse- 
quences of the actk>n. 

Douig more with less is not just a 
topic of interest for this group of people. 
It is not a contemporary subject for 
foresten or any other individual group. 
It is a contemporary subject for the entire 
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worid. It is what the world is about 
today, doing m . £ witii les*. The people 
who c*in do more with less a^x going to be 
the people who sre on the cutting edge. 

Generally, tlicsc people have names. 
We've heard of some of the namci in tlic 
preceding talks-innovators, entrepre- 
neurs, self-starters, go-r^^crs, doers. 
People who do more with less all have 
such names. What they do is of great 
value. Creativit> is the enhancement of 
vaiue. Entrcpreneurship is the creation of 
value. Innovation is the identification 
and cstablkhmcnt of value. All of then, 
have tc do with creatKity. I would like 
to emphasize the issue of crc3tivit> a 
iitdc stronger than Pap Phelps. Creativity 
is something that cvcrybod> has because 
it is right at thn heart of the human being. 
The crcatK'c process is the central iden- 
tity of the Jiuman being. In my opinion, 
the most importarai thing in the crcath^e 
process, more Important than people, 
more important than management s>'s- 
ferns, and more importamt than style, is 
the ethical conviction of the person, tlie 
ability of humait beings to look at them- 
selves, come to grips with the ethical 
issues in life, and classify what will be 
done and what won't done according 
to central convictions. Ethical perform- 
arice must be something that people caii 
live with, that they can be proud of. 
That they can Kconcile for themselves. 
The ethical conduct of the individual is 
more iniportaiit tlian anything else. 

I ce^ftainly don't want to presume 
on anybody's jrcli^ous beliefs or any- 
body's ethical concepts. I want to lay 
i>at, simply, something that scem^ to 
appear in most philosophical ii^stems. 



There seems to be a concept of feedback 
attached to most philosophical thought. 
Such things as a stress on creative life and 
living guldeliRcs provide examples. There 
is stress *oward being reboni. toward 
feeding forward. Among all people there 
is stress creatKity because it is the 
central part of the human experience. 
The ethical concepts that support the 
creative process are the most important 
things tliat can be presented to anybody 
in considering creativity'. 

One could speak at some length on 
the stimulators for creativity. I have 
jotted some of them down. The daily 
dose of risk, independence of life, respect 
for details, self-confidence, respect for 
priorities. At the heart of the creative 
process, the very central point of the 
creathe process, is the identification of 
opportunity. 

The Ideniificaiion of Opportunity 

Let me say at the outset that I 
retired from the Federal service in 1973. 
I entered the Federal service in 1941 and 
spent approximately 33 years working 
for the Government. Since then, I have 
ipent 10 years as a private capitalist. My 
most salient observation of the govern- 
ment scrvfccs is that nowhere are ihere 
more committed people. Nowhere ire 
the people more uniformly honest. 
Nowhere arc ti^e people more trustwor- 
tliy in terms of their careers, their profes- 
sional vocations. Public service is charac- 
teriied by commitment, trust, and 
integrity. It deserves to be recognized 
thai way and described that way. 

On t!ie oiher hand, we have indus- 
try. We have laws. We have legislatures 
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In the upper center, the legislative, 
judicial ^{roup is generally concerned 
with the codification process with which 
to describe our ways of lifcr and the 
distribution of rides which %xt created 
when individual entrepreneurs or capital- 
ists operate. They provide the con- 
straints. And one of the constraints is to 
obtain from all of the peo'^le the money 
to provide for the common defense to 
ensure the general welfan,* to provide for 
domestic tranquility, ami to ensure the 
blessings of prosperity upon the whole. 

The lower part of the central 
segment in Figure 1 is occupied by 
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Figute 1. Environment for Creativity. 
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and a judicial system, and we have 
resource limiUtions and taxes. We also 
have government agencies which may be 
limttors or stimulators. 

All of diese contribute to the 
environment for creativity. Consider 
Figure l,The Environment for Creativity. 
Consider the crowd over on the left 
made up of industry and the business 
community. It has a fairiy simple role 
and is specialized to enhance production, 
identify opportunities, capitalize on 
them, and make them profiUWe. The 
group as a whole exists to make a profit. 
Specializing tijnds to enhance production. 
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government agcncica. Government agen- 
cies arc generally involved in taking 
fairiy high-level systems and concepts and 
translating them into performance- 
centered du-able things. When something 
is contracted out to mdustry, it is usually 
contracted out as something to buy or ss 
I service to be rendered. The creatKc 
process of providing the integrative design 
between the requirements of the people 
and the performance centers, principally 
mdustry, is based on the excellence of the 
govenUiient agency system design. For 
instance, the government buys electronic 
warning sjstcms. The military organiza- 
tions then use them to provide for the 
common defense. 

In identifying opportunities, 
government agencies have vertical budget 
lines and very high financial and opera- 
tional vertical accountability. Why must 
the vertical accountability be high? 
Because the most important characteristic 
of many of the government functions is 
the tiiisteeship for the people. The 
govermnent agency acts as a titistee. 
People who are trustees are good at 
scorckeeping. They are good at account- 
ing. Thr.y arc good at explaining. They 
are good at keeping track of tilings. They 
arc good at allocating, if they know in 
which direction to allocate. Trusteeship 
is a very special and important function. 

On the other hand, government 
agencies are expected to accomplish a 
mission. Mission statements are often 
across organizational loels. At each 
crossing, the interactioit a place where 
an opportunity might occur. Consider 
Figure 2. Opportunities for Creativity. 
After the leaders or Jie charter of the law 



have Ivd out the mission statement, 
which crosses every organizational ele- 
ment, the trustees enter into dialogue 
about the allocation of resources at every 
one of the crossing points. The dialogue, 
hei^vily oriented up and down along with 
accountability, \t normally very restric- 
tive. This causes it to be very difficult to 
do things horizontally, to go from one 
accountability crossing to the next, and 
to start in on mission accomplishment, It 
does not matter whai is being moved 
across the vertical lines, whether it's a 
new forestry p'-oduct, a new academic or 
teaching device, or a new tool or ma- 
chine. At each node there is conflict. 
And because there is conflict, these cross 
points become opportunites. Those who 
IKe on the cross points, and that really 
means everybody in a organization, have 
an opportunity to be creative, to assist 
the flow, to contribute change or contri- 
bute in any one of a number of other 
ways to help in the mission accomplish- 
ment. 

A problem arises, then, as to how 
goals should be identified a. i established. 
The oi:ganization sends the mission 
statement across the organization. The 
Chief announces all the mission state- 
ments so that in a hierarchically estab- 
lished organization, goals ire normally 
quite hea\ily oriented from the top 
down. TheChiefsays,'*Dothis." Every- 
body breaks it up into pieces and says, 
"III do this.'* And things become quite 
countable and visibk because they arc the 
basis of grade determinations, proma 
tions, and everything else. On the other 
hand, if the Chief should say, *The major 
mission accompUdiment is so-and-so, and 
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zaiion, the more ri^ ind procedural the 
verticil accountability lines become. For 
this reason, there is lesfs likelihood that 
the creative process will emerse. The 
trustee force in very deep oipnizations 
tends to be so constrainiitg that funding 
will not be available or wiJI be eaten up 
by controls. Funding for opportunity will 
be less available for the creative goals 
coming from the bottom up. From s 
managerial point of view, one should in- 
sist on the trustee*type of operation when 



( 


^ CONCEPTS 


€ 


^ BUDGET 


€ 


5 


€ 


^ ACQUISITION 


€ 


^ PRODUCTION 




^ DISTRIBUTION 


€ 





T 

Mission 



Figure 2. Opportunities for Creativity. 
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everybody here has aa opportunity to 
contribute," then the goal process shifts 
to a more democratic base. That demo- 
cratic base is much more likdy to in- 
crease the identity of individual goals and 
provide an indi^ual creative oppor- 
tunity. The top^lown goal setting 
process will usually produce countable 
performance oriented goals. The bottom- 
up goal origination process will produce 
creative opportunities and innovation 
ptobabilities. 

The greater thvt depth of the organi- 




engaged L& '<:on trolled, repetitive opera- 
tions. In the private sector, we refer to 
things like that as **cash-out" when we're 
stripping the operation. As you increase 
the performance requirement, you tend 
to level the money, for as the perfonn- 
ance goes up, you drav* out the cash. In 
st ,h a case, whenever you want a source 
of cash^ you set up the operation, make 
sure that eveiy body h^s a defined job, 
that they do it, make sure tliat they have 
speed-up goals, and make sure you take 
the money from the organization. 

On the other hand, if you want 
innovation, you flatten the organization. 
Flatten it as far as you can. Innovative 
organizations arc characterized by being 
flat. There's the boss and there are the 
doers, and all kinds of organizational 
variations. There are matrix variations. 
There are economists and planning 
agencies that report to the Chief. But 
everybody in an innovative organization, 
a creative organization, is operating In an 
environment where the leaders and doers 
arc not far apart. 

Now let us consider Figure 3 with 
the two organization cha^^ s. Over here 
on the (A) side there is a :.:>ss, and very 
close to him you have many people. 
Now over here on the (B) side, most 
people are isolated from him. On the (A) 
side, you have creativity. With an organic 
zation chart characterized by few specific 
responsibilities, people are changed 
around. You take dollars and perform- 
ance objectives and move them from 
people to people and take advantage of 
the characteristics of the individual 
people to do diverse things. When the 
various things that tlicy are engaged in 



become do-ablc, manageable, rcpcatable, 
you move back over to the (B) type of 
organization. 

Now in Figure 4, let us consider 
ri^^k in terms of time and de\elopment 
Costs. At ttie start, dc\elopmcnt costs are 
high and risk is high. As the system 
moves over, risk becomes more and more 
calculable, and unless you have some sort 
of mechanism for ma:iaging it, you get 
Into trouble quickly. Most businesses 
need to have a risk assessment process. 
Once the goal Identification has occurred 
somewhere in the organization, the 
procedures systems must be identified 
and des'.ribed. Then a risk assessment 
ought t j be made. One step is to estab- 
lish some event probability and another is 
to estadlish event consequence. 

In most situations, government or 
business, and particulariy in small busi- 
ness, the most important risk that needs 
to be assessed is the financial overrun. In 
matuie organizations, you can only milk 
the cash so much as you move over to- 
ward the more vertical type of organiza- 
tion. Normally there's a bleed when you 
do It, because of things called take-home 
pay, fringe benefits, tax-reduction neces- 
sities, and so on. Overruns are scary. 
And they must be assessed. The iimova- 
tive manager must pay particular atten- 
tion to the probability of an overrun. 

You can have overruns in time, in 
schedule, in costs, and in quality. Most 
managen, particulariy those managing 
innovations, are very likely to optimize 
the schedule (costs, time, and quality ) in 
favor of the project. In such a case, 
quality reductions, schedule aberration, 
dollar overrun, and lime threats must be 
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guarded against with great care. A 
manager is sitting on a time bomb if these 
things get out of hand. 

Now suppose the probability of 
performance on schedule, plus or minus 
six months, is 0.8. If you want to raise it 
from 0.8 to 0.95, you are fundamentally 
talking -bout a resource allocation. That 
resource allocation may be in terms of 
other people, it may be in terms of dol- 
lars, it may be in procedural exceptions, 
or it may be in terms of almost anything 



that you can quantify. This proc< ;s of 
risk adjustment leading to risk quantifica- 
tion is the absolute central part of manag- 
ing creative people. The product of risk 
analysis is goal modification. These 
modification^^ can go up and they can go 
down. The result of the goal modifica- 
tion and Ctie risk analysis is a highly 
focused opportunity. Failure to take 
advantage of this focused opportunity 
can cause heads to roll. 
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Figures. Organizational Creativity. 
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Figure 4. Risk Minigcmcnt. 



But ktill, the most importtnt 
chaficteristic of innovitivc organizitions 
is thit they htve a clear view of their own 
ethical itf idards. They have sharp 
perceptions of the goals that they are 
trying to achieve, and they are being 
manjkged by somebody who understands 
the processes and production of creative 
worlc. In order to get things done, 
consideration of the quality of life is 
perhaps the most anportant thmg. 

How do you assess the quality of 
life? If fiUmg out the forms that you 
have to fiU out to get a S10,000 capital 
purchase b harder to do than to ^ve an 
in-step increase to an employee, then you 
have an organization which is really 
screwed up in terms of quality of life. If 
you can't help the people get the tods to 
get the jobs done which th^ art required 
to do, you aren*t going to get anything 



L>ccompIished. 

People today are interested in the 
quality of life and we arc operating on 
an assumption that there's an unlimited 
supply of people. Somebody has told 
us that the war babies are having children 
now and that there are loU of people 
available for organizations. Wdl, the fact 
is we're only about five years away from 
old people selling hamburgeis at Mac- 
Donald's instead of young people beomse 
there isn't going to he a hi^ continued 
input into the work force. 

Another consideration when think- 
ing about the innovative process is that 
in 19S1 and 1982, the number of small 
business failures was probably the highest 
the country has ever known because of 
the recession and diffkrult times. Many 
of the innovative people, the doers, the 
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system for instantaneous corrccfion of 
any forest devastation. 

QUESTIONS AND ANSWERS 
Q' i have a question concerning the 
point 0.8 or 0.95 probabilit)' you referred 
to earlier. Is this a product of human 
judgment or does it result from a study of 
time and motion and previous events so 
that the precise variation can be deter- 
mined? 

A: It can come from the assessment 
process, however you have designed it. 
Tlie assessment process can be based on 
interviews, judgments, on statistical ex* 
perieuce, or almost anything. It*s a 
product of your risk assessment analysis 
by whatever method you use. It could 
be, for instance, the MacDonald's ham- 
burger manager acknowledgijig the exist- 
ence of a problem, and the subsequent 
decision to start selling chicken. Or it can 
be a very detailed analysis of data. 
Smaller businesses mostly do it by the 
scat-of-the.pants. In a small business, you 
can tell that your risk assessment process 
is deficient when the banker calls and 
wants your car, besides your house, on 
the line. 



entrepreneurs, fied into stable organiza- 
tions. With just a little bit of an upturn 
in the economy, those entrepreneurially 
innovative, creative men and women are 
going to migrate the other way. They 
want to be in charge. They want to have 
their own businesses and do their own 
thing. They want the ultimate flat 
organization. 

lnnovati\'e, high-result organiza- 
tions aie going to come up with some 
tremendously exciting ideas. One type of 
organization right now is the so-called 
RDLPM (Resource and Development, 
Limited Partnership). This is fundament- 
ally the concept of the general partner, 
limited partner, and producing organiza- 
tion working together. Such organiza- 
tions working with big organizations, 
such as the government, through partici- 
pative agreements, advisory agreements, 
and grants can greatly increase the 
probability for creative requirement iden- 
tification and creative accomplishment. 

To bring this down to basic terms, 
somebody like me, who fundamentally 
designs electronic warfare systems, missile 
control systems, and things of that kind, 
will now be able to come to you with the 
design of the satellite blight recognition 
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POTENTIAL CONTRIBUTIONS OF EDUCATION 
TO TECHNOLOGY TRANSFER 
Arthur Wilcox 



The potential contribution of 
education to emerging innovations must 
center around a university's primary mis- 
sion in the American scene. That mission 
is to bring order to produce the best pos- 
sible future leaders of our world. 

We are, in fact, in the technology 
transfer business, prime agents in pacing 
on to the future the best values of the 
past and present. One of our major con- 
tributions to innovation is to refine new 
knowledge and make it more efficient. 
To paraphrase Matthew Arnold, it is 
carrying from one end of society to the 
other, the best knowledge, the best ideas 
of our time; to divest knowledge of all 
that b harsh, abstract, professional and 
exclusive; to humanize it and make it 
effkient outside the clique of the learned, 
yet remain the best knowledge of the 
time. Hopefully, universities are in the 
forefront in developing new innovations 
in commum'cations to an ever broader 
spectrum of our society. We do have 
problems, however. 

Universities, like other institutions 
in America, arc in constant turmoil 
trying to meet the challenge of the 
greatest knowledge explosion in history, 
and concurrently, the greatest technology 
explosion in history. We find ourselves 
grasping for the ri^t straws in a sea of 
new knowledge that demands to be 
recognized as a necessary part of univer- 
sity education, both liberal and profcs- 
sional. The challenge is confounded by 



dramatic changes in the whole area of 
technology transfer; communications be- 
twcen the university and its clients. 

We have the same problems as do 
business and government in making 
changes. There is the tendency to go 
slowly be too conservative because 
risk is more difficult to handle than 
keeping the status quo. Few people look 
forward to change unless change is 
comfortable, and this is seldom the case. 
There is the problem of buying expensive 
hardware to keep on the "leading edge'' 
of new technology, only to find it obso- 
lete at a time when funding for higher 
education is at one of its lowest points in 
our history. We are subject to the pres- 
sures of cyclic politics in spite of the 
myth that education should be detached 
from fads and mundam^ pressures. 

How, then, do universities contri- 
bute to our interests? I suggest two 
areas for consideration: First is the 
traditional university campus-centered 
program. Second is the rapidly growing 
area of off-campus extension programs, 
"outreach education." 

Traditional Education 

Perhaps we will never solve the 
academk: conflict between those who 
maintain that a university's role is to 
provWe a broad liberal education and 
those who insist that professional com- 
petence in some narrow fkld is an essen- 
tial requirement of university education. 
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We try to do both. And in both areas, 
the "essentials" become more numerous 
and increasingly complex. To many of us 
m the professional schools, our challenge 
is to strive continually to define the 
fundamental principles that affect our 
professions and refine the great moss of 
knowledge wc have at our fingertips into 
the most effective teaching package, 
"Back to basics" is a popular expression 
tliat goes far past the three Rs. Perhaps 
better, we strive to go forward with 
fundamentals. 

In this environment, there are many 
problems where you as field professionals 
have an interest. One of the most worri- 
some is a tendency to neglect history as a 
basis for training future managers. In an 
effort to be up-to^late and on the '* fit- 
ting edge" of our times, we forget the 
role of historical perspective in successful 
management and mature leadership. 

For those who aspire to become 
broadly based resource managers, wc are 
sadly lacking in time to contemplate, to 
bnng together the many snips of knowl 
edgo gleaned from brief exposure to 
many di',ciplines. We are only now 
begmnmg to put the computer into 
proper perspective as a tool of manage- 
ment and science rather than an all- 
pervasive subject for study. Wc arc 
continually concerned with balancing the 
needs of huge organizations like yours 
agamst the multitude of smaller organiza- 
tions whose resources, and therefore 
needs, may be much different **rom 
yours. 

We are concerned, are we trahimg 
technicians at the expense of educated 
citizens? Can we do both? 



To what degree do we study in 
depth «icli political waves as private 
involvement in public service, or current 
but evcr^han^ng management practices'* 
Is there some merit in emphasizing 
the American rather than English lan- 
guage? If writing is important, how 
about drafting and graphic skills'' 

There is no question that our 
students today are smarter than their 
predeccssois. Are they more intelligent^ 
They have infinitely more varied back- 
grounds. Some have superb training in 
science and computer skills: others have 
little. Can wc analyze these changes from 
the past and change our own work 
accordingly? 

In our professional tlieatcr, three 
changes seem most important although 
tfic success of change varies greatly. The 
most obvious is competence in modern 
technology for field application. This 
ranges from computer skills at several 
levels, from office records to multiple 
resource decision management and com- 
putcr mapping, for example. Especially 
important to the natural resources field, 
where public involvement has become a 
major fact of life, is more emphasis on 
public relations, communication skills, 
political science, psychology', and socio- 
logy. 

Finally, tliere is a realization that 
the modem resource manager can ill 
afford to be egocentric in the midst of a 
multitude of sophisticated professions. 
The importance of understanding the 
role, if not the content of many speciality 
areas, makes personal information storage 
and retrieval systems an integral part of 
management trammg, and a major unify- 
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ing fokX^c in training. 

Universities have another role in 
putting new ideas and innovations into 
the field. That, of course, is research. 
Cooperative research is very much part of 
your game plan and its value has been 
c'emonstrated for years. At the risk of 
talking to those who seem to have {or 
had) the unlimited resources of big 
government, universities in .\merica 
ideally combine the broadest range of 
interdisciplinary skills with the innovative 
potential of jicademic freedom and 
the huge investments in high technology 
equipment necessary to make major 
advances in innovative tc^ihnology. 

University Continuing Education 
Programs 

The second broad area of university 
activity, and one that has more direct 
value to the professional fields we serve, 
is off-campus continuing education. 

One of the most significant changes 
in American education, brought about by 
our massive growth in knowlc-dge and 
technology, is the idea of lifetmte learn- 
ing as an essential part of American^dfe. 
State universities have had extension 
programs since their beginnings over a 
century ago. A wide variety of continu- 
ing education courses, short courscu, and 
intensive post-graduate training courses 
have been common in many places for 
many years. One of their greatest values 
has been to maintain dose communica* 
tion between the university and society in 
general. All of these programs ait 
expanding at a tremendous rate in 
response to demand and the opportunity 
to use new and innovative communka* 



tions technology to r^^^ch more people 
more effectively. 

For many institutions, this growth 
in decentralized education to try to 
serve every nook and cranny of society 
has been the largest area of growth in 
the last decade. All kinds of new tech- 
nkjues for getting the message out arc 
being tried. Some arc now an integral 
and stable part of modem educational 
communication. Occasionally, we seem 
to have made a cult out of the method 
for its own sake. A well worn and proven 
example is the use of standard slWcs for 
audio-visual for the amateur and profes- 
sional alike. They have all the character- 
istics required to get a message through: 
uncomplicated procedures, standard 
equipment, appeal to several senses, low 
cost, and relatively foolproof operation. 

Yet recently, I saw two examples of 
entliudasm for the medium carried too 
far. Both were twelve-screen slkle presen- 
tations. In one case a simple error in 
projector adjustment effectively mined 
the show. In another, a minor break- 
down closed a public information center 
visited by hundreds of people for several 
days until an expert could be brought to 
the scene* In one case, our office devel- 
oped a complex audiocassctte training 
unit. Wc found that the people we were 
serving would much prefer scanning the 
written word to listening to a long tape. 
Then, only a short time later, the vWeo- 
tap* made this procedure almost 
obsolete. 

One of our biggest challenges is to 
capture the right technology' for our use. 
In this we tend to be follow':rs rather 
than leaders, and depend on industry- 
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funded rcsctrch to come up with new 
ways to fct our message out to a bewil- 
dering array of potential customers. In 
our own situation, we have had a substan- 
tial menu of technology transfer methods 
from which to choose. Most of them are 
UKful in solving specific problems. Many 
of them arc rapidly making it pcsdble for 
consortiums of educational institutions to 
combine their resources. 

1. Audiocastettcs. Already a bit 
old fashioned, thou^ inex- 
pensive, they use only the 
spoken word, and lack the 
glamour of new meth ods. 
Many users prefer the time- 
effkicncy of the written 
word. Few will argue that 
newer methods fortify the 
old saying that oue picture is 
indeed worth ont thousand 
words. 

2. VWcodiscs and video cas- 
settes. Availability of play- 
back equipment is rapidly 
ceasing to be a problem. 
These uti relatively inegcpens- 
ivc and easy to get to the 
user. 

3. Coiriputer-aided instruction. 
This use of computer-gen- 
erated instruction is wide- 
spread. Over 100 engineering 
colleges use the PLATO 
courses for undergraduates. 

4. Telephone and audk>-tdccon- 
ferencing. The Universtty of 
Wisconsin is known for its 
program. We use teletips, a 
simple telephone caU which 
brings information about any 



available subject. Hospitals 
use this method to good 
advan'PPr, 

5. Cable television. A combina- 
tion of live broadcast and 
purchased printed material, 
needs a large audience and 
broad subject matter to be 
efficient. 

6. Slow-scan television com- 
bined with two-viay tele- 
phone. The University of 
Idaho uses television dgnak 
with 30 second pictures vU 
telephone. 

7. Instructional fixed system 
tdevision. Tliis mfcrowave 
transmission l»etween fixed 
points is used by Stanford 
University to bring engineer- 
ing instruction to 160 high- 
technology firms in the San 
Francisco area. 

8. Satellite delivecy. Thb is 
particularly significant with 
regard to multiple university 
teleconferencing. 

9. Computer communications. 
Computer conferencing or 
electronic mail is effkient 
where terminals, screens, and 
phone connections are 
available. 

There are vast differences ui both 
cor^ and effecttvene^ depending on the 
kind of training desired, nature of the 
«idk,n^, access to equipment, whether 
one-time or on-going, and whether 
various forms of permanent record 
keeping, feedback, and monitoring are 
require. Most important in a tight 
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university economy is the way rapid 
changes affect long-rangc. low budget 
planning and capital investment. Your 
agency illustrates some of the constraints 
that limit application of these methods. 
Your personnel work is wkJciy scattered, 
your locations are often isolated, and you 
have a wMe variety of educational 
requirements for a limited clientele. 
Not all new programs art domi- 
nated by glamour technology. Three 
examples may serve to illustrate some 
interesting developments in our own 
university. 

Stare Cooperarive Exremhn 

State extension programs have a 
long and cffectKe history of helping 
agriculture and home economks at the 
grass roots level. Some states have 
expanded their extension work into many 
related a^eas. Extension programs in 
land granH universities could have a very 
s^niHcant value to your organization. In 
effect, the resources of the $Utt univer- 
sity are at the call of extension agents in 
every county of the state. It seems that 
larger agencies take little advantage of 
thb servfc^. 

Tc-letypes are a "primitive" but 
very cffccthre service of our extension 
o?fku>. A phone call elicits short two- 
minute answers to specific questions. We 
arc working with local parks on mainte- 
nance and operations data and with the 
tourist industry on ho$pitaIit>' tips for 
tourist senicc peoplc-your "Host" pro* 
gram on a local leveL A committee of the 
National Park and Recreation A^ociation 
is investigating the practicability of 
making park maintenance information. 



indexed into your Famulus language, 
available in the cver-improving extension 
computer network, 

TTte New Zealand Expericttce 

New Zealand has a highly regarded 
national park system. The service was 
distinguished by excellent leadership and 
high morale, but an obvious lack of 
advanced technfcal field competence that 
made uniform hij^ performance diffkult. 
In the early 70s, a decbion was made to 
upgrade field personnel traimng in 
cooperation with Lincoln College, a 
down-to^arth agricultural school. This, 
decision caused considerable concern on 
the part of field {)ersonncl who hjid varkd 
technfcal and academfc i/ackgrounds: 

1, Uncertainty on the- part of 
fekl personnel about their 
activity to handle Jicademfc 
requirements, compounded 
by the fear of being bypassed 
by "bright young college 
kids." 

2. Dfctrust of acadcmfcally 
trained people. 

3, Apprehension about what 
unknown duties would be 
forthcoming. 

4. A genei^ fear of change that 
affects traditional lifestyles. 

It my good fortune to be 
invited to analyze the situation ajid assist 
in developing a training program. I was 
able to visit with practfcally all senior 
field pmonnel in their parks and work 
with them to determine how training 
might be accomplkhed. Because the 
major concern of many experienced 
and practical field men was that they 
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might not be able to meet academic 
requirements, it was essential that field 
men not be put at a disadvantage in tlie 
academic setting. A major personal 
objective of many was to be able to work 
smoothly with other professionals, 
cngit ^ architects, and scientists. 

Study resulted in a program consist- 
ing of a ten-year series of six-week block 
courses taught at Lincoln College. This 
series was made available with fuB govern 
meni aipport to all qualified field person 
ncl. The curriculum emphasized areas of 
weakness, professional awareness and 
purpose, public contact, professions! 
associations, personnel management, and 
Md engineering. It wiis to be directed 
by a man with long park experience aud 
enjoying the respect of field personnel. 

Initially there was some resistance 
to leaving home and the Job, but ulti- 
mately the clasJcal "line of influence'' as 
opposed to the "line of authority" made 
the program work. 

Ten years later it was my good 
fortune to letum and see the rcsulu. 
The rvidence of success w^re especially 
apparent after this long absence. It 
showed up in many ways: 

High morale and esprit de cot\}$. 

Efficient use of manpower and 
materials. 

Greatly improved qualiiy of 
cn\-ironment£l management. 

Close cooperation with ftttomeys, 
local governments, enginc^irs, and 
scientists. 

Quality interpretation as a standard 
function of management. 

Good communications ^Julls. 

To my knowledge, this is the only 



instance of an all-out joint government/ 
educaUonal institution effort to upgrade 
the training of field personnel. The New 
Zealanders arc now preparing a long range 
plan to make directed Iifcti»ne learning a 
continuing part of parks operation. 

A Recreation ,\fanagement 
Cor/espondcnec Course 

A fiiial example of innovative use 
of unKcrsit> resources is the recreation 
management correspondence course being 
developed b> Dan Williams on assipmcnt 
to our college from the Fore ^^rvice 
Regional office in Denver. 

The need for field personnel 
became apparent from your program 
reviews. Man> Forest Service employees 
at both District and Forest level arc not 
aware of the recreation mission or the 
current state of the art in management, 
planning, or rese?xch. Further, many do 
not know how to fmd information and 
have no mcenthc to search for it. 
Resource material on recreation is some- 
times hard to find witliin the Forest 
Scrvke. In some cases it never gets to the 
District level, in others it b lost in the 
files or distribution is haphazard. 

In places there are indications that 
experts "do their own things" without 
concern for national perspectwe. In 
other cases, there arc regional pres2iur.s to 
deviate from national policy positions. 

The target population for the 
course includes professionals and tcchni* 
cians at GS levels 4 to 9. A correspon- 
dence-course format developed to 
overcome severe travel liniitations snd to 
provide flexible coverage of a rather 
amorphous and rapidly changing subject. 
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Course content includes policies, legal 
implications of management, os^aniza^ 
tional barriers between District Forest 
and Region, uniform understanding of 
FORNET and study groups in landscape 
management, cultural resources, facOities, 
off.road vehicles, trails, and operation 
and maintenance standards. In develop- 
ing course content, the importance of 
having a leader with long practical field 
experience wa: clearly in evidence. 

Tlie best people in each specialty 
area were chosen as authors and field 
reviewers, and where controversy occur- 
red, every effort was made to protect 
author^iip. 

The project has generated real 
frustrations, largely centered on "too 
many cooks spoOing the broth" and 
occasional penonality and ego problems. 
Its success had been largely due to having 
a Forest Service regional level director in 
charge. He is able to work directly at the 
national office level and can break 
through the many hold ups and bureau- 
cratk road blocks. 

In several cases, there were strong 
regional guMelines but no national 
standards. Winter recreation, fee estima- 
tions, and cultural resources are exam- 
ples. The course should go far in develop- 
ing uniform practices in these areas. 

Weak areas include law enforce- 
nent where two philosophies, moderate 
hardnose arid soft protection of the 
\lsitor experience, compete. Trail main- 



tenance infonnation is twenty to thirty 
years old and faUs to recognize some 
important changes in equipment and 
machinery. Better understanding of the 
RIM system at the field level is also 
required. 

The hardest area to organize has 
been the administration of special u'ics 
where umTormity on the district level is 
most important. This program unit may 
be the mo<;t valuable in the long run. 

There have been problems of 
bucking tradition in developing a new 
training technique, and serious issues may 
have been bypassed because of current 
politics. 

The final problem has been to put 
field-originated materials into a university 
educational format to be recognized for 
academic credit. 

This project has already received 
recognition by other agencies. It would 
have been very difficult to develop as a 
contract without direction by a recog- 
nized field authority. For the university, 
it has sensitized faculty to field opera- 
tions in a wny traditional research work 
could never do. 

For your agency, I believe, it repre- 
sents innovation at its best and may well 
open up the way to increased training 
efficiency in many other areas. For our 
university, it provides another opportu* 
nity to adjust traditional practices to 
meet changbig economk and professional 
needs. 
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EMERGING INNOVATiONS. CONSIDERATIONS FOR IMPLEMENTATION 
S. Krugman and J. W. Crcighton 



In science, (here periodically 
appears a major breakthrough-a major 
innovation. Such innovations often have 
a substantial impact on a given scientific 
fWd, They force > rethinking of goals, 
priorities, and direction. An example is 
the microchip which has given us video 
games as well as mini- and mfcro- 
computer. In this case, virtually all of 
Kience ^ms affected. Recently, genetic 
engLieeri^ has provided the biologkal 
sciences ^wth a unique set of tools for use 
in overcoming a conventional biologkal 
constrainit, i.e., the texual process. The 
new science which is evolving is common- 
ly called the new biotechnology, or 
genetic engineering. 

As ill the case of other major 
innovations, biotechnology has evolved 
from an already existing technological 
field. Foresters hive long been practicing 
biotechnology, as have all participants in 
the life sciences. However, genetic 
engineering is new in the biotechnological 
field because it outflanks natural proc- 
esses. Genetic engineering, at least in 
theory, finally provides a set of woiking 
tools for identifying, eolating, and 
transferring single or complex genetk: 
units from one organism to a closely- 
related or even a non-related organism* 
Cell factories can be formulated for the 
purpose of producing useful chemfcals, 
vaccines, disease cures, and even more 
ptx)ductive plants. Wood content and its 
quality can now be influenced as never 



before. 

The new science of blotechnvology 
is actually many differtmt sciences 
focused on a set of common problems. It 
includes biochemistry, plant physiology, 
botany, genetics, and even forestry. Its 
roots were planted over a hundred years 
ago, but it has flowered only in the past 
nine yean. It now offers tiie greatest 
stngle4cnown biologk:aI process for 
growth productivity enhancement ever 
known by providing a mechanism for 
introducing single^ positive genetk: traits 
without necessarily disrupting desirable 
existing features. Its high risk is counter- 
balanced by very hi^ payoff potential. 
There are, however, some disadvantages 
in that the process is species specifk, 
requires multilaboratoiy treatment, and 
progre^ in time cycles that are unprc- 
dKtable. In addition, it raises major 
publk: relations problems. 

The process breaks down into three 
bask phases. First is the identification 
and isolatk)n of desirable genetk traits, 
then the transfer of such traits, and 
finally the cloning of denrable plants 
having the new traits. In forestry, it is 
antkq>ated that biotechnkal research will 
focus on the foUowii^: disease resist- 
ance, gene locators, phj/siologfcal stresi, 
nitrogen fixation, phottosynthesis, and 
dem'trificntion. The bask techniques 
that need to be improved or devdoped 
include cdl fusion, direct DNA transfer, 
and single ceU selectkn (somaclonal). 
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The Forest Service is currently 
conducting exploratory research In each 
of tliese areas. Emphasis has been placed 
on the initial development of appropriate 
techniques for use with trees. In addi- 
tion, the existing botanical, genetic, 
scientific base for a forestry biotechnol- 
ogy effort is being expanded. The 
research is currently concentrated in t^o 
centers, and these arc supported by an 
aggressive extramural program. The 
scientific ^taff is multi-disciplinary and is 
being continually .itrengthened by addi- 
tional skills. The effort is very different 
from traditional Forest Service programs 
and there is no guarantee of success. If it 
succeeds, the ability to respond to 
biological as well as technical changes will 
be greatly increased. Potentially, genetic 
engineering could add at least $1S billion 
to agricultural productivity by tht year 
2000. A more modest productivity 
increase can be expected in forestry , but 
the potential for gain is greater since the 
genetic improvement is not as advanced 
as it is in agriculture. 

A common meaning of technology 
transfer is the adaptation of existing 
knowledge or technology to serve a new 
purpose, or its adoption and use by a new 
group of people. An exten:don of this 
meanmg by a manager might bc,"Let's 
find out wh^t all our resources are and 
then put them to more effective use." 
This, and n^lated meanings, are the 
foundation for most of the Federal 
Govermnent technology transfer effort. 
Technology transfer programs tend to be 
built around the idea of sharing the 
knonledge or resources for the benefit 
of the total population. 



It Ls all too easy to lose sight of 
technology transfer needs as an idea or 
concept works its way from a dmam to a 
usable product. Each of us tends to think 
of technology transfer in a narrow way, 
especially when we con:ider our own 
specialized fields. We think of it as the 
direct movement of our newly generated 
information or methodologies to some 
one who will put it to use. Even though 
we may spend a great deal of time acquir- 
ing knowledge and learning how to apply 
it, we do not think of this as technology 
transfer. Of course it is. We tend to 
forget tl,at usable products have been 
derived from basic concepts and kleas 
which have progressed through many 
transfer steps. 

Evolutionary transfer steps arc 
taking place right nov^. To the dreamers, 
the specialized scientists, tht adopten, 
adapters, and finally the users, the steps 
must take place as a technology emerges. 
As a technology becomes useful, particu* 
larly after it has been embodied in a 
useful product, failures along the way 
tend to be forgotten. We look for suc- 
cesses and we transfer successes. How- 
ever, during the early stages of the 
emergence of a technology failures are as 
important as successes. To the scientist 
who tries an experiment whkh produces 
negative resulb, the result is just as much 
a part of the knowledge of the field as are 
positive results. What does this mean to 
the research and development organiza- 
tion manager, and to the managers of the 
various organizations which constitute 
the marketplace for the research and 
development organization? While it is 
Imperative for the R&D manager that he 
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produce something which may be used by 
somebody else, it is equally important to 
give attention to the process of generating 
knowledge which has rcsult«;d in those 
useful products. 

We are indebted to Lowell SCeele 
for pointing to sc\cn misconceptions 
managers harbor about technology . His 
formulations are pertinent to tU managers 
who are concerned with innovation, and 
are particularly relevant at policy making 
levels in organizations. Usmg tlie exam- 
ple of the development of biotechnology 
in the Forest Service, we shall illustrate 
these misconceptions m terms of kinds of 
barriers confronting an emerging 
technology. 

Misamcepn'on I: The criterion for deur- 
mining tfte impieinentation of a 
technoiogy should be '*bcst possible,'* 
not "good enough, " 

As Steele sMes, "Much of what 
R&D docs is develop solutions which are 
less than techmcally elegant, but that 
reflect the value for which customers arc 
willing to pay/* The development of 
methods as well as products from forestry 
genetic engineering has a time lag which is 
perhaps longer than for other products. 
The length of this lag depends on whether 
genetk'-causcd modifications xire to be 
induced in tlie characteristics and quality 
of fiber, or whether the intent is to 
produce higher quality, lower cost, 
saw.log products. Since the time needed 
to develop the characteristics desired will 
be lengthy for either purpose, continued 
support from taxpayers for research car- 
ried on by a public organization Is diffi- 
cult to maintain. Successful applications. 



even thougli not perfectly developed, 
may be needed to ensure contmuing 
support to permit later refinements 
for a private sector timber company. It is 
tlius mandatory that any genetic modifi- 
cation program be oriented toward "good 
enough" to bring a recognizable benefit. 
Otherwise, long range genetic res4jarch 
may die for lack of support. 

Producmg faster-growing t^tts and 
higher quality wood arc certainly objec- 
tives of tlie genetic engineering effort. 
But there are also short range goals that 
could provide immediate and useful 
benefit. The development of new 
methods for the identification and 
selection of disease resistant trees could 
have immediate application, and the 
benefits would be mcasureable in a 
relatively sliort period of tune. The 
increased production of selected and 
known silviohcmicals by the new biotech- 
nology is also a current goal. 

It must be emphasized here that in 
general, there is a great difference 
between the time required for developing 
modifications in many plants with which 
the Forest Service deals, as compared 
witli agricultural products. Of cour%, the 
possibility exists for quick results from 
forage plant modifications, and there is 
also the possibility that genetic engineer- 
ing could fairly soon bring about a shift 
in the production of cellulose fiber bom 
pulp wood to some other kind of plant. 

If either of these possibOlties were 
to be realized, the economfc conse- 
quences-costs saving, and benefits-would 
be more decisive in influencing mana[^eis* 
attitudes toward generic engineering R&D 
in the Forest Service tljan any number of 
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spcciflw discoveries from the sciences. 

Misconception J. "Good enough** is 
determined b} careful rational choice, 
not b} what consumers accept or 
expect. 

Researchers are apt to disregard the 
fact that it is the consumer who ulti- 
matel> cracks the whip. In the pri\^te 
sector, the research manager who Is not 
aware of existing or potential consume, 
demand is not likely to survive. In the 
public Hector, it is often difficult to 
identify the consumer. Typically, the 
cunsitmer Is not the sponsor who provides 
the funds. The sponsor is only the 
intciiuediory between the uhmiatc public 
user cohort, which includes private sector 
business establisliments. Because the 
Imkage between the researcher and the 
ultimate user is not close, the urge is 
strong to do what we want to do rather 
than what the ultimate consumer is likely 
to support. 

Like forestry genetic engineering, 
N>SA was confronted with the impera- 
tive of maintaining public support of 
space programs. The agency had to 
expend considerable resources developing 
and publicizing spinoff. The Forest 
Service miglit be well advised to follow 
NASA's example and alert the public to 
the benefits, actual and potential, of its 
genetic engineering programs. 

The foundations for such a canv 
paign have already been laid. For many 
years tlie forest genetic research programs 
have identified priority problems jointly 
with the various groups. This joint 
priority -setting procedure is now well 
established. 



Misconception J. Most innovations are 
successful. 

As noted by Steele, *'Thi$ distorted 
perceptiuu arises to sonic extent from the 
natural tendency of both conipanie.s and 
individual managers to publicize successes 
while allowing failures to die tpiietly. Iw 
addition, the data needed to analyze a 
failure even for an internal study are 
usually skimpy and difficult to assemble. 

In reality, the failure rate of inno- 
vations is high. This fact reflects the 
intricacy and interdependence of ad- 
vances in technolog)'. Any attempt to 
introduce a technical capability musi 
demonsti7,te that the capability realiy 
does offer substantial advantages. Mjst 
of the time, however, a new technology 
either is not enough of an improvement 
over the old to warrant the effort and the 
risk it entails, or it has problems and 
deficiencies that were not apparent 
initially." 

The excitement 9nd enthusiasm 
which often accompany a new technol- 
ogy are almost certain to prevent some of 
the dcficieiicics from being recognized 
cady. It takes managers of some experi- 
ence to be aware that unforeseen conse- 
quences will arise. They need to be 
cautious, m\d stick to the axiom familiar 
to every manufacturing executive, 'if 
you're not sure-Klon't." 

The need for caution is u stimulus 
for effective evaluation in product 
introduction planning. Under threat 
from innovative techniques, existmg 
technologies are not infrequently modi- 
fied to bring them up to scratch, and the 
upgrading actions may be so extreme and 
thorougligoing as to constitute a new 
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technology. This may not apply exten- 
sively to genetic engineering research, but 
almost eveiy R&D manager has seen it 
occur in the applied research field. 

There is, furthermore, the question 
of who determines if an innovation is 
successful? Researchers may feel that 
anything that contributes to the knowl- 
edge arid the subject area is ipso facto 
successful. The administrator charged 
with turning out products that really 
cffer substantial advanta^s caimot afford 
to take such a cavalier position. 

Misconception 4: What you do not know 
about a new technological advance is 
probably good: Murphy's £mw rarely 
applies. 

Every manager is aware of 
Murphy*s Law or its variants: 

• If something can go wrong, it 
wiU. 

• If there's no way it can go 
wrong, it will anyhow. 

• There^s never time to do it 
right, but there's always time 
to do it over. 

• Nature always sides with the 
hidden flaw. 

AU of us know of others, it is not 
possible to know everything about a new 
technology when It is introduced. On the 
other hand, it is possible that well- 
directed research efforts can reduce the 
number of Murphy ^type snafus. 

Because of Murphy, when a deci- 
sion is made to go ahead with the new 
technology, there will be doubts. But in 
case of doubt, make the case for adopting 
a new technology sound convincing. You 
may get away with it. 



We, too, have our doubts and deep 
concerns about the likely success of a 
new biotechnology as applied to forestry. 
But then, we had similar concerns when 
conventional genetic practices were ap- 
plied to forest trees. If we take each step 
one at a time, and not forget our previous 
expciiences, we should be able to elimi- 
nate many negative impacts of Murphy's 
Law on the program. 

Misconception 5: In most instances, 
radically new technology wilt turn out 
to be more desirable than advances 
and extensions of conventional 
technology. 

The evidence is overwhelming that 
most technological advances are of a 
developmental nature and originate in the 
private sector. The research departments 
of many corporations are confined to 
efforts of design modification to, or 
part-by-part changes in the product. As a 
matter of polfcy, basic research and work 
on drastk innovations is left to others. 
Many industrial leaders frankly admit 
that "it's much less expensive to buy, 
borrow, or steal than it is to maintain 
basic research faculties.** The Japanese 
government has traditionally concen- 
trated on promoting the transfer of 
successful existing technologies rather 
than investing in new ones. This, it has 
been suggested, may have been a factor in 
their losing Worid War II, but there is still 
some questions as to who is winning the 
peacetime competition. 

The place of genetk engineering 
modifications in forestry has yet to be 
proven. Possibilities for appUcation arc 
so exciting as to make investment worth- 
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while. Some successes t7t already on the 
horizon, but so arc some attendant 
questions. For instance, will genetic 
changes to increase disease resistance be 
able to surpass the efforts of an already 
well-developed uidustiy devoted to the 
control or prevention of plant diseases? 

Questions such as this arc prompt- 
ing us to move in the direction of incor- 
porating the new technology with 
existing proven genetics programs. 
Managed in this way, the new technology 
vnH be seen as a logical but needed 
extension of current forest ^netic 
development. 

Misconception 6. The success of a new 
technology rarely depends on the 
adequacy of available infrastructure. 

Again we quote from Steele: "A 
good practice is to assume complete 
technical success and then ask the ques- 
tion, 'Now what has to happen to get this 
technology widely adopted?* " 

For each field which may be 
impacted by genetic engineering, there 
will be infrastructure questions to be 
addressed before wide^read adoption 
becomes possible. For instance, 

• What additional education 
and training will be required 
before the technology can 
become useful? 

• What existing technologies 
and support fields ait in 
position to lend support? 

• Wh?t existing institutions or 
groups can be expected to 
oppose? 

• What b to be done to prepare 
the public for innovations 



resulting from genetic 
engineerwg? 

• What sorts of legislative bar- 
riers are likely to be put up? 

• How can potential opposing 
vested interests be influenced 
against initiating or support- 
ing such barriers? 

• What are the long-term bio- 
logical consequences of the 
new technology, and in 
particular, what impact is it 
likely to have on natural 
sysitmsl 

Many of these issues cannot be 
addressed until we can screen and test 
products of the new biotechnology. But 
th^ muti be kept under review, even as 
we develctp this program. At this time, 
we are putting effort into exploring con- 
cerns about the potential impact on an 
array of social, legal, and even moral 
quetstions. We are also looking into the 
education arAd training needs of the cur* 
rent, is weD as the next generation of 
scientists. 

Misconception 7: Making a technology 
effective doesn't involve developing 
routines and standards, achieving 
greater precision, and working under 
constraints. 

When considering innovation, v;e 
tend to look at the gold and diiregard the 
acid, to think diat something is so good 
that the flaws in it will work themselves 
out. Mitlioia of dollars have been lost by 
consumen because of the unwitlingness 
of the computer industry to standardize 
and modularize both hardware and 
software. Convinced that computers are 



Technology Transfer: A Think Tank Approach 
to Managing innovation in the PubUc Sector 



ERIC 



61 



here to stay, many fimis in the industry 
have acted on the precept, "Let the 
customer adapt to what I am producing.*' 
Some have paid the price. 

Genetic engineering has yet to 
develop experimental and testing procc^ 
dures for predicting replications and 
standardizing results, for establishing 
standards and thinking through enforcing 
practices to the point where they can be 
applied, and for structuring the manage* 
ment of \he new technology. 

Where DoHeGc ^^>om Here? 

We havt been vMscussing the seven 
misconceptions in tcr.ns of the evolution 
of genetic engineering. But the principles 
presented apply to all technology emer- 
gence. Both in managing emergence and 
in managing resulting technological 
resources, an undentanding of the ejiitirc 
change process can result in vast econo- 
mic gain. 

Those in research fields tend to be 
impatient with users for failing to take 
early advantage of new technologies, 
frequently not understanding that the 
experience of the user supports beliefs in 
the high rate of innovation failure and the 
adage, •'If you don't know-don't.'* On 
the other hand, the user community 
tends to be impatient with researchers for 
failing to devote sufficient resources and 
effort toward the "real*' needs of those In 
producing segments of organizations. 

Neither deserves Wame, for the 
incentives generated by professional and 
organization peers not only tolerate but 
encourage such vicu-s. 

It is the function of managers in the 
total oiganlzatlon to bridge the gaps 



between tcchnv . igy generators and users 
with incentives which cause researchers to 
seek active participation by users in their 
research and development work, whfch 
cause users to demand from researchers 
beneficial results, and which cause both 
to feel rewarded from acceptance of 
change contributions wherever generated. 

People in organizations respond to 
perceived reward. If primary rewards are 
established as incentives for researchers 
and usen to cooperate, to introduce, 
adapt and adopt economk:al]y beneficial 
innovations from whatever source, 
managers will see the process of innova* 
tion accurately and not as colored by 
various misconceptions. We return to 
Steele. "Although the odds are very high 
that any given innovation attempt >nll 
fail, companies must innovate in order to 
survKe. The benefits ef the occasional 
successes are enormous-not only in direct 
rewards to the innovator and gains to 
society, but also in the ripple effects 
generated by the process itself. It goads 
conventional technology into improve* 
ment, stimulates ad iptabillty to change, 
leads a company oward greater self* 
awareness of its stt^ngths and weakiiesaes, 
and re^onds to one of the moat powerfid 
human dri\e5-the urge to try something 
new." 



Lowell Steele, "Manager's Miscon- 
ceptions About Technology," Harvard 
Business Review, November-December 
1983, pp. 133-140. 
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MATCHING TECHNOLOGY TO CUSTOMERS* NEEDS 
Bob Fnmkenberg 



I regret that I was unable to attend 
the earlier parts of this syniposmm. I 
arrived yesterday evening just in tiine to 
have dinner with two of your ^>eakcrs, 
Milon Essoglou and Dick Fay, and your 
chairman. Wally Creighton. From the 
cvening*s discussion, I gained 5ome 
knowledge of preceding parts of this 
symposium and hope that what I am 
about to introduce to you will fit nicely 
into the symposium*s objectives. 

I understand that Ross Whaley 
referred to Peters and Waterman's book, 
In Search of Excellence, and their conten- 
tion that the environment in some 
companies makes it ri*;y not to take 
risks. Perhaps that is the pweption of 
some, but I believe tha^ at Hrwlftt 
Packard risk is not lIvMight about veiy 
much. Rather, there is a widespread 
understanding that the health of the 
company and Cit well-bemg of the 
employees depends, to a great extent, on 
being leaders in the industry. To main- 
tain that leadership, Hewlett Packard 
must be aggressively innovative. 

This aggressive pursuit of innovative 
solutions to problems is not precisely 
spelled out in the objective sUtements of 
the corpontion, but the environment for 
it is certainly encouraged as you can see 
from the following framework statement 
for the Hewlett Packard corporate 
objectives: 

•The achievements of an organiza* 



tion are the result of the combined 
efforts of each indivklual in the organiza- 
tion working toward common objectives. 
These objectives should be realistfc, 
should be clearly understood by everyone 
in the organization, and should reflect the 
organization's basic character and person- 
ality. 

If the organization is to fulfill its 
objectives, it should strive to meet certain 
other fundamental requirements. 

Fint, there should be clearly 
capable innovative people throughout the 
organization. Moreover, these people 
should have the opportunity through 
continuing programs of traiiung and 
education to upgrade their skills and 
capabilities. This is especially important 
in a techmca! business where the rate of 
progress is rapkl. Techniques that are 
good today will be outdated in the future 
and the people should always be looking 
for new and better vwiys to do their work. 

Second, the organization Aodd 
have objectives and leadership whfch 
generate enthusiasm at all levels. People 
in important management positions 
should not only be enthusiastic them- 
selves, they should be selected for their 
ability to engender enthusiasm among 
their associates. There can be no place, 
especially among the pe<q>le charged with 
management re^onsiblity, for half- 
hearted interest or half-hearted effort. 

Third, the organization ^ould 
conduct its affairs with uncompromising 
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honesty and integrity. People at every 
level diould be expected to adhere to 
standards of business ethics, and to 
understand that anything less k totally 
unacceptable. As a practical matter, 
ethical conduct cannot be assured by 
written policies or codes. It must be an 
integral part of the organization, a 
deeply ingrained tradition tliat is piisscd 
from one gcneintion of employees to 
another. 

Fourth, even though an organiza- 
tion is made up of people who My 
meet the first thret requirements, all 
levels should work in unison toward 
common objectives, recognizing that it is 
only through effective, cooperative effort 
that the ultimate in efficiency and 
achievement can be obtained. 

It has not been our policy U HP to 
have a tight military-type orgardzation, 
but rather to have ovendl objectives 
which art cleariy stated and agreed upon, 
and to give people the freedom to work 
toward those goals hi ways they deter- 
mine best for their own areas of re^onsi- 
biUty. 

Our HP objectives wen^ initially 
published in 1957. Since then they have 
been modified from time to time, reflect- 
ing the changing nature of our business 
and social environment. This booklet 
represents the latest updating of our 
objectives. We hope you find them 
informative and useful.'* 

DAVID PACKARD 
Chairman of the Board 

WILLIAM HEWLETT 
Vice-chairman of the Board 



JOHN YOUNG 

President and Chief Executive Officer 

The above mlglit appear as art 
objective statement, but it is not the 
staten.ent of HP ubjectKes. I will present 
the corporate objectives to you later if 
there is interest and time permits. First, 
however, I would like to discuss some of 
the things we do at HP to aggressively 
pursue innovative solutions to customers* 
problems. 

I am the general manager responsi- 
ble for the low-cost and midrange portion 
of HP*s Commercial Computer System 
product line, the HP 3000. This product 
Une accounts for roughly 25vf' of HP's 
total revenues and is the second most 
popular general-purpose business system 
in i*^e world. All of the s>'stems available 
in this product line were introduced 
within the last two-and-a-half yean. 
Within the next two years, all current 
systems wfll be replaced by newer, more 
powerful and less expensive systems. We 
have been doing this since the inception 
of the product line and see no end in 
sight to the need to continue this rate of 
innovation while providing compatible 
upward growth for our customers. To 
say that innovation is our life blood is 
absolutely true. 

I understand that Dkk Fay stresied 
the flattening of an organization to 
encourage innovation, and that the fewer 
the steps between the individual contri- 
butors and the top manager the greater 
the chances for innovative approaches. 
Hewlett Packard is in complete agreement 
with Dkk Fay on this point. We are well 
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aware of tlic studies that sliow that tiic 
majoriry* of the imiotations which be* 
come successful in tlie market come from 
small compauicj:. You might ask, then, 
how it happens tliat HP is well known for 
its innovations when, with sales over S4.5 
billion, it can liardly be considered small. 

Hewlett Packard's policies toward 
growth have strongl> emphasl/ed mainte- 
nance of the "small" atmosphere througli 
the creation of divisions. When a division 
reaches a critical size (greater than 1 ,000 
to 1.200 people), it is encouraged to split 
into two smaller entities. It is this 
process that has created over 50 divisions 
and operations in HP. Each division or 
operation concentrates on a particular 
market, product, or technolog>' area, with 
the objective to provide the veiy best 
solution to customers' problems witiiin 
its chartered area. Each entity is like a 
small company uith product develop- 
ment, marketing, manufacturing, person- 
nel, finance and qualit> assurance func- 
tions, and is free to pursue its charter 
with a higli degree of autonomy. 

This does, occasionally, result in 
conflicts between divisions which are 
resolved either by the division managers 
involved, or by group and corporate 
management. These rare conflicts arc a 
small price to pay to retain the small 
team aimosphere so essential to a 
healthy, innovative environment. By 
charging a small group of \er> capable 
people with the full responsiblity for a 
product line's success, one creates an 
environment where aii individual or small 
team can make a big diffeuMice, and 
people know they are the onlv ones who 
can make it happen. 



There s nothing quite like necessity 
to spur invention. I miglit add that it\ 
reall> quite exhilarating to see this m 
action, Tlicre is no finer feeling for an 
engineer than to see his or her work result 
in a successful product and see tliat 
product make a real difference in the 
success of a business. Tliis is nnich more 
likely to happen and be noticed in a 
division witli sales of SI 00 million per 
>car than in a companj that does S4.5 
billion per year. 

Let us now tun our attention to 
the process of creating innovative solu- 
tions to customers' problems. If >ou 
allow me to define a customer as anyone 
Nvho spends something of value to "buy ' 
a service or product from you, we arrive 
at quite a different view from the conven- 
tional definitions. In this sense, each of 
you is my customer at this moment, 
spending a vcr>' valuable rcsource-your 
time-for m> service information. For me 
to provide > ou witli a good service, I need 
to know what problems you would like 
to solve and how my information miyjtt 
be applied to those problems. Tliat is, 1 
need to have close contact with niy 
customers' needs, ideally understanding 
them as well or better than my customer 
docs. Every one in this room has custom- 
ers in tliis sense, and ever>'one in thb 
room is a customer for many services on 
the job and, of course, as an individual 
consumer. Often the resource expended 
is quite Intangible. 

Examples of intangible, dear re- 
sources include reputation, trust, career, 
health, and abilitj* to respond to other 
demands. Putting these intangible but 
clearly vital "resources" at risk for 
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another's service or product is a trade-off 
we all make every day. HP belicvcit that 
only by truly understanding our custom- 
ers" problems can wc create products and 
services that solve these problems, and 
earn us the privdcdgc of having those cits- 
lomers s^Kud their tangible and intangible 
resources t\*r our solutions. Thb dcFjii- 
tion of a cusi^mer applies intcmj'Uv 
well as externally. The parson on an HP 
production line h the customer of the 
person before, and the n^xi person on the 
Ime is his or her customer. Witli each per- 
son striving to please the customer in bet 
ter and more effective ways, we create an 
atmosphere where each person is striving 
to innovate, and where each person is an 
important part of the overall process and 
not just a worker collecting a paycheck. 

When HP developed products only 
for use by engineers, learning about the 
customers' needs was relatively simple. 
You talked to the engineer at the "next 
bench." He or she had measurement and 
initrument control problems that could 
not be solved without a new instrument, 
controller feature, or entirety new sys- 
tem. This "next bench syndrome*' com- 
bined with occasional trips to visit out 
Side customeis (e.g., when a new product 
was introduced, or casual meetings at 
trade shows) gave design engineers 
excellent insight into the needs of cus^ 
tomers. As we have expanded Into 
products that serve business, government 
and consumers, our '*ne\t bench syn- 
drome" had to be enlarged to include 
new ways for our designers to learn about 
customer needs, likes, and dislikes. Let 
me give you some examples of these 
methods: 



1. Attending user group meet- 
ings and presenting a paper, or sitting in 
on an informal session with user?;, learn 
ing j»bout their concerns. 

2. Visiting customers and inter- 
viewing users, managers and sv'stcm 
admuiistrators. One of our divisions dofs 
100 such visits before completing the 
initial or investigation stage of a dcvcl 
opment project. 

3. Customer surveys. Our 
Computer Servke Division, for example, 
surveys ail customers who have service 
contracts each year and shares the results 
with the product divisions. 

4. Personal visits;, I spend 
approximately lS?c of my time with 
customers. 

5. Inviting customers to our 
factories to visit with our Research and 
Development (R&D) and Mariceting 
teams and discuss their requirements. 

Using these and many other 
methods, we search continuously for 
customer problems that need to be 
solved, improvements that need to be 
made, and problems for which tliea* aa* 
no solutions today but could be torn or 
row. The results of these searches are 
cataloged and used to guide our research 
and development efforts so that they are 
"doing the right things." We believe that 
it is every bit as important to have R&D 
do the right things as it is to have R&D 
do things ri^t. Doing the right things 
right means solving the problen;s your 
customers ?itcd to have *olved. Doing 
things right means providing a higli 
quality solution. 

I'd iike to sh^ with you a pr^^cess 
that wc apply to a wide range of prob- 
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Icms, including selecting products to 
develop. We call this process 'TQC" 
which stands for total quality control. 
Quality in this sense means "fitness for 
use," and includes all aspects of the 
product or process, not just reliabilit>'. 
As you can see from this diagram, 
TQC starts vnth the definition of an issue. 
The second step is to figure out how to 
measure the important aspects of the 
issue using what we ull PPM, or Process 
Performance Measures. The process 
that gcnenites this issue is defined in 
sufficient detail to pemit understanding, 
but not in so much detail that one can't 
sec tite overall flow on one piece of 
paper A team of proplc who arc in- 
volved in the process or have learned a 
great deal about it (e,g„ from customer 
visits, etc.) get together in an informal 
session and brainstorm whut this process 
might be if it were perfect; what's inhioii- 
Ing thij process from performing better; 
and what might accelerate it to better 
pcrfomtance as measured by the PPM? I 
call this "imagineering," an idea and a 
term I borrowed from Bill Conway, 
fonner CEO of the Nashua Corporation. 

Accelerators and inhibitors arc 
classified into major categories and 
arranged on a "fishbone" diagram show- 
ing major categories as trunks, and 
subclasses as branches. Data gathered to 
support or deny the hypothesis of the 
brainstorming session is stratified and 
boked at in many different ways to 
ensure chat all aspects of the issue art 
examined. Often this results in a sub- 
issue being defined, arid the process is 
repeated. This goes on until one gets 
doHTi to tlie verified basis of the problem 



{there may be soeral) tliat can be acted 
upon. 

V/hen TQC is applied to product 
development, it often yields surprising 
results. Frcquenlly, the problem is not 
what you initially thought it was. Had 
you acted on the original issue, you 
would have created a product or service 
no one really needed. But TQC has also 
been successfully applied to research 
projects, development projects, manage- 
ment processes, servfce products (yielding 
the best service for computer systems in 
!he industiy according to Data Pro and 
several other surveys), production proc- 
esses, and in a host of other areas. I hope 
I have tweaked youi mteresr suffickntly 
for you to want to apply it in your 
agency. 

QUESTIONS AND ANSWERS 
Q: liow do you measure the perform- 
ance of your scientists and engineers? 
A: This is very difficult to do correctly 
and objcctKely. We have a formal evalua- 
tion of performance annually for all 
employees, including engineers and scicn- 
tlsts. The key overall criterion applied is 
contribution to the success of the project 
being woriced on. Specific areas o-alu- 
ated include demonstrated technkal 
results, judgment, crcafhity, abUity to 
woric in a team, perseverance, willingness 
to extend oneself, and keeping com^sit- 
ments. There are several other aq^ects 
that are evaluated which don't spring to 
mind riglit now. If you'd like, HI have 
that information forwarded to you. We 
also apply a grading systtm to projects. 
One that is done on time and right gtis 
an "A," one that is right but late gets a 
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"B,*' said oac that is wrong and eariy or 
laic an "F." 

Q" Whit types of educational assist 
ancc ait available to scientists? 
A" HP pays all fees, books, tuition, 
etc., for all classes that relate to a per 
son's job Many people join HP right 
out of college with a bachelor's degree. 
These people arc strongly encouraged to 
pursue a master*s degree either through 
Honors co-op programs, attending local 
unhrersities, or by taking videotaped or 
video- telcconferenced courses offered in 
all HP plants. These are also paid for by 
HP. HP also lets people know that we 
realize that the halMife of an engineering 
education Is about four to five years, and 
that employees ojre expected to take 
advantage of the educational opportuni 
ties provided to keep current. We also 
provMe a research fellowship program to 
which engineers can apply. H selected, 
they attend school full time (usually to 
pursue an advanced degree or to cross- 
train into a new career area), receiving 
75^ of full pay, and all schco! costs. 
One of our more innovative programs 
allows technfcians and production work 
ers to pursue a four-year degree in 
Engineering or Computer Science. If 
selected for the program, the Individual 
can work as little as half time and receive 
full pay if carrymg 12 or more semester 
hours and maintaining a B average or 
better Selection for the program is based 
on current job performance, school 
grades in classes taken on their O'.vn time, 
and appropriateness of Ihe chosen curric- 
ula This program is orJy ofiered in one 
division of HP at this time. 
Q: What other Viays are used to 



develop people? 

A: We encourage engineers to work in 
several different areas during the early 
part of their career. It is not unusual to 
be hired as an R&D engineer, work in 
R&D for several years, move into Manu- 
facturing, Marketing, Product Assurance, 
or Management Information Systems for 
several years, then come back into R&D. 
Wc believe that this makes an engineer 
much more well rounded, gives a better 
understanding of what makes a produci 
reliable, supportable, manufacturable, 
and useful to the customer. It also 
affords the opportunities to get to know 
people in ihese areas, and to become 
more effective in getting things done in 
cooperation with these other teams. We 
have begun a simBar program of exchange 
with our central research labs (HP Labs) 
to give people in product dividons the 
chance to do more research-oriented 
wori^., and the people in our central labs 
to learn what it takes to make successful 
end products. 

Probably the most important way 
in which we develop people is with 
one*on-one counseling and mentoring. 
All new engineers hired arc assigned a 
mentor who sh ows them the ropes, helps 
them to learn the tools and "tricks of the 
trade," and acts as a .ounding board for 
technical ideas and problems. The most 
vital link in the development process is 
the fint line supervisor. For engineers, 
this is the project manager. A great deal 
of the project managcr*s time is spent in 
scheduling training, reviewing individual 
progress in informal one-on-one sessions, 
and setting personal development objec- 
tives as well as job objectives. 
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Another kcy» I believe, to develop^ 
ing engineers to their fullest is to ghe 
them complete responsibility for a pro<l- 
uct over its entire life cycle. Ideally, the 
engineer who does the original design 
keeps responsibUity for it as it is dc-t el- 
oped, debugged, introduced into manu- 
fact\iring, introduced to the market, 
manufactured in volume, and eventvuall) 
'*obsi>leted." This philosophy helps en- 
sure that the right things are done at all 
stages, as there is no "fence" to throw an 
incomplete job over for someone else to 
fix. This is not always possible, as people 
get promoted, transferred, or change 
career fields, but we try to do tliis with 
every engineer. 

Q. What do you look for when inter- 
viewhig college candidates? 
k. The main things I look for are 
intelligence, enthusiasm, and ^Jie ability 
to get thmgs done. Intelligence measures 
arc relatively easy to obtain f^rom a com- 
bination of grades and questions related 
to the indivWual's major. I gauge enthu- 
siasm by the person's demeanor, prepara* 
tion for the interview, and the kinds of 
projects the person would like to do if 
given the opportunity. Theabilit)' to get 
things done wel* is gauged by the person s 
performance in things they have chosen 
to do. 

Q: YouVe mentioned infomality a 
number of tunes. What are some of the 
things you do to encourage it, and why is 
U so important? 

A. We believe that informality is a key 
element of good communication, and 
that good communication is an essential 
element of success in everything we do. 
Informality is encouraged in many ways. 



Everyone uses first names even with top 
uuinagers. Bill Hewlett and D^vc Packard 
are known to cver>one as Bill .uid Da\c, 
and so it is with all otlier managers. If 
you walk around an HP facilitv', youll 
find office spaces separated onl> b> low 
partitions. I challenged a visitor once to 
find the general manager's office b> the 
appearance of that office. He wasn't able 
to do it. The **office" he chose turned 
out to be a conference room arranged to 
look like an executive's office for a sales 
training film we were shooting at the 
time. ITie offices are set up this way to 
encourage people to communicate easily 
without the barrier of a secretary guard 
ing a closed door. Another form of 
informal HP communication that has 
become quite well known is MBWA 
(Management by Wandering Around). 
Managers walk around in a facility and 
stop by an area to chat with people to see 
how things are going. It's amazing how 
much you am learn just by talking with 
the people who are doing the work! 
Q; Do you allow people to work at 
home? 

A: Yes, we do, although not as a 
general nile. At times it is more produc- 
tive to work at home especially when the 
task demands complete concentration 
and is banned by interruption. I think 
tlic basic attitude at HP cn this question 
for engineers and other professionals Ls 
that as long as you arc meeting the objec- 
tives we have agreed on we aren't going to 
keep track of how many hours you work, 
what tJjne you come to v/ork, and what 
time }ou Icavr. We offer flex time to 
nearly all our employees. This makes it 
easier for people to deal with commuting. 
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personal preferences, and othtr concerns. 
The basic message in these policies, and 
many others at HP is: "We trust you." 
We beh'cve that people want to do a good 
job, work hard, and be successful. I have 
found that this trust is rarely misplaced, 
and that giving people the freedom to 
work their own hours usually results in 
people working more hours tiian if you 
held them to a rigid time schedule. 
Everyone is, of course, expected to be 
present at meetings, participate in project 
reviews, and meet deadlines. 

I think that we hava taken a signifi- 
cant step towards increasing the ability of 
people to work at home. For a high per- 
centage of the engineers in HP';; computer 
group, we have provided personal com- 
puters and modems that permit working 
on projects at home, learning how to use 
these new tools, and linking into oui 
intenal data processing systems, data 
commum'cations, and electronic mail 
network. Homework of this kind has 
resulted in a significant increase in 
productivity on two projects I\c been 
heavily involved in, and, Vm sure, on 
many otliers thoughout our computer 
divisions. 

Q: How do you go about making ?ure 
that people do the right things right? 
A: Let me see if I can illustrate the 
approach by giving you a sample of the 
things we do. 

It starts with selecting good people, 
which gets us back to an earik:r qucilion 
about recruiting. Getting the right ,/eople 
with the appropriate skills, experience, 
and interest is absolutely vital ^o success. 
Tlie next step is setting objectr/es. This is 
an iterative process that incorporates the 



business objectives, project objectives, 
product objectives derived from customer 
ntquirements discussed earlier, and the 
individual's abilities and personal objec- 
tives. 

Once the objectives are agreed 
upon, the ncx' step is making sure the 
tools and methods arc in place to do the 
job property. For engineers in the com- 
puter area, this miglit include good 
development systems, appropriate instru- 
mentation, simulators, test facQities, and 
so on. Property equipped engineers arc 
far more likely to do things right. For 
example, by methods I mean derating 
methods for electronics components to 
assure reliability, documentation stand* 
ards to ensure that the design infom-iation 
Is correctly captured and understandable 
to others, coding standards to ensure that 
software is property designed for future 
enhancement and maintenance, etc, By 
employing the best tools and methods, 
our aun is ^ways to do it right. As this 
does not always work, we test the prod- 
uct exhaustively. For hardware, this 
means grueling environmental tests 
beyond the .specifications we certify to 
customers. 

Many divisicms in HP have adopted 
a concept which we refer to as ""strife 
testing.'* In this ty^ic of test, the product 
is, for exmnple, subjected to higher and 
higher temperatures until a failure occurs. 
This failure is then aiudyzed, corrections 
are made to the design or part, and the 
proc^ is repeated on corrected versions 
of the product until the margin in that 
particular parameter h well beyond 
specification. 

For software the process is more 
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difficult. Here wc employ peer-group 
design reviews, certification tests, and 
system reliability tests. We arc constantly 
experimenting with ways to improve both 
hardware and software testing effective- 
ness. Whenever we find a problem, we 
ask ourselves what caused it, and how it 
could be avoided in the next product. 
ITiis information is used to improve tlic 
design methodologies with the goal of 
doing it right. 

Following are the Hewlett Packard 
corporate objectives: 

h Profit. To achieve sufficient 
profit to finance our company growth 
and to provide the resources we need to 
achieve our other corporate objectives. 

In our economic system, the 
profit Wc generate from our operations is 
the ultimate source of Uie funds we need 
to prosper and grow. It is the one abso- 
lutely essential measure of our corporate 
performance over the long term. Only if 
we continue to meet our profit objective 
can we achieve our other corporate 
objectives. 

Our long-standing policy has 
been to reinvest most of our profits and 
to depend on this reinvestment, plus 
funds from employee stock purchases and 
other cash flow items, to finance our 
growth. 

Profits vary from year to 
year, of course, reflecting chan^g 
economic conditions and varying 
demands for our products. Our needs for 
capital also vary, and we depend on short- 
term loans to meet those needs when 
profits or other cash sources are inade- 
quate. However, loans are costiy and 
must be repaid. Thus, our objective is to 



rcl> on reinvested profits as our main 
source of capital. 

Meeting our profit objective 
requires that we design and develop cawh 
and every product su that it is considered 
a good value by our customers, yet is 
priced to include an adequate profit. 
Maintaining this competitr eness in the 
marketplace also requires fJiat per 
form our manufacturing, m.u'kcting, and 
administrative functions as economicaUy 
as possible* 

Profit is not something that 
can be put off until tomorrow , ii must be 
achieved today. It rneam t!iat my.'iad 
jobs be done correctly a^id efficiently. 
The day-to-day performance of each 
individual adds to-or subtntcts from-our 
profit. Profit is the responsibility of all. 

2. Customers. To provide piod- 
ucts and services of the hi;^eit "^uoiity 
and the greatest possible value to our 
customers, thereby gaining and holding 
their respect and loyalty. 

The continued l^o\vth and 
success of our company will be a'isured 
only if we offer our customers inaou^tivc 
products that fill real needs Siid provide 
lasting value, and that are supported bv a 
wide variety of useful sen ice >, both 
before and after sale. 

Satisfying custon^er needs 
requires the active participation cf every- 
one in the company. It demmds a total 
commitment to quality, a commttmeni 
that begins in the laboratory and extends 
into every phase of our operations. 
Products must be designed to provide 
superior performance and long, trouble- 
free service. Once in production, these 
products must be manufactured at a 
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reasonable cost and with superior work- 
manship. 

Careful attention (o quality 
not only enables us to meet or exceed 
customer expectations, but it also has a 
direct and substantial effect on our 
operating costs and profitability. Doing a 
job right the first time, and doing it 
consistently sharply reduces costs and 
contributes significantly to higher pro- 
ductivity and profits. 

Once a quality product is 
delivered to the customer, it must be 
supported with prompt, efficient services 
of the same high quality. 

Good communications are 
essential to an effective field sales effort. 
Because of our broad and growing line of 
products, very often several sales teams 
will be working with a single customer* 
These teams must work closely to assure 
that the products recommended best 
fulfill the customer's overall, long-term 
needs. Moreover, HP customers must feel 
that tJiey arc dealing with one company, 
a company with common policies and 
services, and one that has a dear under- 
standing of their needs and a genuine 
interest in providing proper, effective 
solutions to their problems. 

3. Fields of Interest. To build 
on our strengths in the company's tradi- 
tional fields of interest, and to enter new 
fields only when it is consistent with 
the basic purpose uf our business and 
when we can assure ourselves of making a 
needed and profitable contribution to the 
field. 

Our company's growth has 
been generated by a strong commitment 
to research and development, and has 



been accomplished in two ways: first, by 
providing a steady flow of new products 
to markets in which we arc akeady well 
estabUshcd, and second, by expanding 
our technology into fields that are new 
but related to our traditional ones. The 
evolution of the HP product line is a 
reflection of this two^iimensional 
growth. 

Our first products were elec- 
tronic measuring instnmients used pri- 
marily by engineers and scientists. In 
time, we extended our range of pioducts 
to include solid-state components and 
instrumentation for the fields of medicine 
and chemical analysis. Recognizing our 
customers* needs to gather and assimilate 
large quantities of measurement data, we 
developed a family of computers to 
complement HP measuring devices. By 
linking measurement and computational 
technologies, we gained added strength in 
our traditional, technically-oriented mar- 
kets and began to serve the broader needs 
of business and industry. 

Today, the interactive capa- 
bilities of Hewlett Packard instruments 
and systems enable our customersnJeci- 
sion makers in business as well as in 
technical fields-to gain ready access to 
essential information, to put it into 
meaningful form, and to use It effectively 
in improving the productivity of them- 
selves and their organizations. Helping 
these customers achkve better results is 
the unifying purpose of our business. 
The areas we serve build on each other to 
add strength to our company and provide 
additional values to our customers. This 
guides our interests, our orgaiJzation, and 
our marketing philosophy. 
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The broad scope of HP 
technology often provides opportunities 
for our company to expand into new 
fields. Before entering a new field, 
however, we must satisfy ourselves that it 
is cou^istent with our business puri)osc 
and that it affords us the opportunity to 
make a significant contribution. Thb 
requires that we have not only the 
technology to create truly innovative and 
needed products, but that we also have 
the capability to manufacture and market 
them effectively and at a reasonable 
profit. 

4. Growth. To let our growth 
be limited only by our profits and our 
ability to develop and produce innovative 
products that satisfy real customer needs. 

How large should a company 
become? Some people feel that when it 
has reached a certain size there is no 
point in letting it grow further. Others 
feel that a large-sized business is an 
objective in itself. We do not believe that 
large size is important for its own sake, 
however, for at least two basic reasons, 
continuous growth in sales and profits is 
essential for us to achieve our other 
objectives. 

In the first place, we serve a 
dynamic and rapidly growing &egmeni of 
our technological society. To remain 
static would be to lose ground. We 
cannot maintain a position of strength 
and leadership in our fields without 
sustained and profitable growth. 

In the second place, growth is 
important in order to attract and hold 
hi^-ca!iber people. These indivkluals 
will align their future only with a com- 
pany that offers them considerable 



opportunity for personal progress. Oppor- 
tunities are greater and moic challenging 
in a growing company. 

5. Our People. To help HP 
people share in the compan> s success 
which they make possible, to pro\ide job 
security based on their pcrfonnancc, to 
insure them a safe and pleasant work 
environment; to recognize their individual 
achievements; and to help them gain a 
sense of satisfaction and accomplishments 
from their work. 

We are proud of the people 
we have in our organization, tlteir per- 
formance, and their attitude toward their 
jobs and toward the company. The 
company has been built around the 
indhidual, the personal dignity of each, 
and the recognition of personal achieve- 
ments. 

Relationships within the com- 
pany depend upon a spirit of cooper 
ation among individuals and groups, and 
an attitude of trust and understanding on 
the part of managers toward their people. 
These relationships will be good only if 
employees have faith in the motives and 
integrity of their peers, supervisors, and 
the company itself. 

On occasion, situations will 
arise where people have personal prob- 
lems which temponmly affect their 
performance or attitude, and it is impor* 
tant that people in such circumstances be 
treated with sympathy and understanding 
while the problems are being resolved. 

Job security is an important 
HP objective. Over the years, the com- 
pany has achieved a steady growth in 
employment by consistently developing 
good new products, and by avoiding the 
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type of contmct business that requires 
hiring many people, then terminating 
them when the contnct expires. The 
comptny wants HP people to have stable, 
long-term careers-dependent, of course, 
upon satisfactory job performance. 

Another objective of HP*s 
personnel policies is to enable people to 
share in the company's success. This is 
reflected in a pay policy and in employee 
benefit programs that place us among the 
leadets in our industry. 

There is also a strong commit* 
ment at HP to the concept of equal 
opportunity and affirmative action, not 
only in hiring but also in providing 
opportunities for advancement. Advance- 
ment is based solely upon individual 
initiative, ability, and demonstrated 
accomplishment. Since we promote from 
within whenever possible, managers at all 
levels must concern themselves with the 
proper development of tJieir people, and 
should give them ample opportunity 
through continuing programs of training 
and education to broaden their capabili- 
ties and prepare themselves for more 
responsible jobs. 

The physical well-being of 
our people has been smother important 
concern of HP's since ihe company's 
founding, Witli the growing complexity 
and diversity of our research and manu- 
facturing processes, we must be especially 
vigilant in maintaining a safe and health- 
ful work environment. 

We want people to eiijoy 
their work at HP and to be proud of their 
accomplisliments. This means we must 
make sure that each person rc<:eives the 
recognition he or she needs and deserves. 



In the final analysis, people at all levels 
determine the character and strength of 
our company. 

6. Management. To foster initi- 
ative and creativity by allowing the 
individual great freedom of action in 
attaining well-defined objectives. 

In discussing HP operating 
policies, we often refer to the concept of 
"management by objective." By this we 
mean that insofar as possible, each 
Individual at each level in the organiza* 
tion should make his or her own plans 
to achieve company objectives and goals. 
After receiving supervisory approval, each 
individual ^ould be givet^ a wide degree 
of freedom to wjA within thv'^ limitations 
imposed by diese plans, and by our 
general corporate policies. FirtaUy, each 
person^s performance should be judged 
on the basis of how well these individu- 
ally established goals have been achieved. 

The successful practice of 
"management by objective'* is a two-way 
street. Management must be sure that 
each individual understands the immedi- 
ate objectives, as well as corporate goals 
and polick^. Thus, a primary HP manage- 
ment re^onsibUity is communication and 
mutual understanding. Conversely, 
employees must take sufficient interest in 
their work to want to plan it, to propose 
new solutions to old problems, to stick 
their necks out when thev have some- 
thing to contribute. ''Management by 
objective,'* as opposed to management by 
directive, offers opportunity for individ- 
ual freedom and contribution, it also 
impels ?n obligation for everyone to 
exercise initiative and enthusiasm. 

In this atmosphere, it is 
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iinpurtant to rctugnizc that cooperation 
between individuals and bctNvccn operat 
uig units is essential to our grovvth and 
success. Although our operations are 
decentralized^ wc are a sin^e compan> 
whose overall strength is derived from 
mutually helpful relationships and fre- 
qucnt interaction among our disperM^d 
but interdependent units. 

It is important, as well, for 
everyone to recognize that there arc some 
policit^ which must be established and 
maintained on a company-wide basis. We 
welcome recommendations un these 
company -wide policies from all levels, but 
we expect adherence to them at all times. 

7. Citizenship. To honor our 
obligations to society by being an eco- 
nomic, intellectual, and social asset to 
each nation and each community in 
which we operate. 

All of us should strive to 
improve the environment in which wc 
live. As a corporation operating in many 
different communities tluougliout tlic 
worid, we must make sure that each of 
these communities is better for our 
presence. This means identifying our 
interests with those of the community: it 
means applying the highest standards of 
honesty and integrity to all our relation- 
ships with individuals and groups, it 
means enhancing and protecting the 
physical environment, building attractive 
plants and offices of which the commu- 
nity can be proud; it means contributing 
talent, time and financial support to 
worthwhile comnmnity projects. 

Each community has its par- 
ticular set of social problems. Our 



conipan) must help to solve these prob- 
lems. As a major step in tliis direction, 
we must strive to provide worthwhile 
empU»yment opportunities for people of 
widely different backgrounds. Among 
otiiei things, this requires positive action 
to seek out and employ members of 
disadvantaged groups, and to encourage 
and guide their progress toward fxiU 
participation at aU position levels. 

As citizens of their commu- 
niry, there is much that HP people can 
and should do to improve it -cither 
working as indr iduals or througF. such 
groups zs churches, schools, civic, or 
charitable organizations. In a broader 
sense, HP's "community" also includes a 
number of business and professional 
organizatioiu, such as engineering and 
scientific societies whose interests are 
closely identified with those of the 
compi^ny and its individual employees. 
These, too, are deserving of our support 
and partkipation. In all cases, supervisors 
sliould encourage HP people to fulfill 
their personal goals and aspirations tivthc 
community as well as attain their individ- 
ual objectives within HP, 

At a national level, it is 
essential that t^he company be a good 
corporate citizen of each country in 
which it operates. Moreover, as individ- 
uals our employees sliould be encouraged 
to help in finding solutions to national 
problems by contributing their knowl 
edge and talents. 

The improvement of our 
society is not a job to be feft to a few; it 
is a responsibility to be shared by jJI. 
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TECHNOLOGY TR.\NSFER FOR ENHANCED RESEARCH DEVELOPMENT 
TEST AND EVALUATION EFFECTIVENESS 
Miion E« Essoglou 



This talk will be divided into two 
parts. First. I wish to discuss a shortfall 
in our present philosophy and system for 
rewarding individuals. We do not reward 
them for transferring technology. 
Rather, we reward them for the opposite. 
The second part is our N44val Facilities 
Engineering Command case hbtory of 
designing and implementing a system to 
manage research, development, test, and 
evaluation aimed at improving the odds 
for effective transfer of our laboraturieb' 
rcstdts. 

Our organizations exist in a state of 
com|>etltion with one another because 
our society is competitive. We asjtunte 
that a purpose for RDT&E is to produce 
technologies which ms> be used. Yet we 
have models and notions about technol- 
ogy transfer and the accomplishment of 
creative endeavor that arc not in tunc 
with the real reward systems for individu- 
als in our organizations. If we truly want 
to improve our RDT&E effectiveness and 
enhance the le\ cl of our transfer of tech- 
nology into use, we need to revise our 
reward systems for those accountable 
for the transfer of the technoIog>' in our 
organizations. 

Researc/i and Devehpment Management. 

ProJncihm Stinwhtion Through 

Technology Transfer 
PUTTI^'G RESEARCH AND 

DEVELOPMENT TO WORK 
• Technology flow 



• Transfer 

• Diffusion 

• Utilization 

• Implementation 

Our organizations, indeed, the 
entire industrial society, cannot function 
without the flow of technology, it must 
flow just as money must flow* Many 
terms have been used by academicians 
and practitioners to differentiate various 
forms of technology flow. These arc 
extensively defined in jJie literature. 
Irrespective of terminology, we art 
interested in flows because the forces 
behind them provide the stimulus for 
patting technology to work. Investment 
economics dictates that we increase the 
rate of effective transfer through applica- 
tion or implementation. 
BRAINS, NOT PAPER 

• Technology is not reports 

• Technology is knowledge 

• Reports do not work 

• People work 

• Work output is the only 
measure of technology 
transfer 

• Not the paper or words 
distributed 

Even whHe acknowledging the 
abundant contrary evident in the 
literature, we continue to act on the 
misconception that technology consists 
of reports. This is shown by organiza- 
tional activities. For example, we are 
obsessed with ensuiing wide distribution 
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of reports^ but at the same time curtail 
travel essential to meeting people in- 
volved in the production and application 
of new technology. WhHe we arc quick 
to acknowledge that technology is 
knowledge within an individual, our 
actions don*t show this nearly often 
enough. 

We seem to forget that technology 
transfer occurs when people do work. 
Transfer does not occur when reports are 
distributed or received. Unless there is 
evidence from the work output of people, 
there is no good measure of how much 
technology has been transferred. While it 
may be essentul to make distribution 
counts of paper and reports, these cm^nts 
arc only a measure of the effectiveness of 
our shipping system. The movement of 
individual knowledge cannot be ascer- 
tained unless reflected in use, or better 
yet, unless the receiver or uses tells us of 
improvement benefits. Today's inform*- 
tion channek are so many and complex 
that we must have the user s cooperation 
to learn which channel was the effective 
one. This is important to us in the 
technology production business because 
it is we who must account to corpoiate or 
congressional mana^ment for ihe appli- 
cation effectiveness o,T our RDT&E 
expenditures. 

The Effect of Competition on 

Technology Transfer 
COMPETITION AND TECHNOLOGY 

TRANSFER 

• Competitive edge requires 
one not to give away knowl- 
edge/ideas 

• Technology Transfer 



requires disclosure and com- 
munication 

• Can technology transfer co- 
exist with competition in our 
society? 

As members of an industrial society 
based on survival through competition, 
we are severely handicapped in the use of 
communication necessary to promote 
technology transfer and report on its 
effectiveness. In many environments, 
ideas and knowledge must not and cannot 
be shared freely if a competitive edge is 
to be maintained. Technology flows can 
occur only within the market exchange 
context. The owner of technology need 
not sell until the price is right. Similarly, 
individuals within an organization will 
not give away their knowledge, wbkh 
they regard as their intellectual property, 
without assurance that they wUl obtain 
some benefit, such as pay, security, 
power, prestige, and so forth. They 
cannot, liirthermoret admit that their 
output owes too much to the work of 
others because they are rewarded primar- 
ily for their own creativity and innova- 
tion. 

Technology Transfer Differences Between 

Industry and Government 
TECHNOLOGY TRANSFER MODELS 

DIFFERENTIATION 

• Industry 

Model of technology transfer 
in a competitive (for sale and 
for profit) worid 

• Government 

Model of technology transfer 
for publk good 
Ifndividual and organization value 



78 Technology Transfer: A Think Tank Approach 

to Managing Innovation in the Public Sector 



78 



systems in industry aro quite diffeteni 
from those in government. Of course, 
there arc affinities but we will disregard 
those for the moment. 

In industry the transfer of technol- 
ogy is obviously tied to tlie profit orienta* 
tion of the organization. Money is the 
medium for inducing or obstructing tech- 
nology movement. For t!a right pnce, 
technology is bought and sold routinely. 
In the public sector on (he other 
hand, technology transfer occurs, at least 
in theory, when the ^'public good" war- 
rants it. This is greatly different fronj the 
situation in industry. Public servants i»rc 
expected to engage in activity promoting 
technology transfer because it is pre- 
sumed to be in the public's interest. It is 
their legal dut>' to do so because their 
technology has been generated with 
public funds. 

Obviously ihe reward and motiva- 
tion structures are not alike. Government 
has a duty to disclose; imiustry has a duty 
to sell ajid make a profit. The difference 
docs not simply derive from the comptti- 
tivc nature of industj:>', for the competi- 
tive forces have also penetrated govern- 
mcnt bureaucracies. Fierce competition 
within and among public agencies and 
various power games of considerable 
complexity lead to various forms of 
secrecy, withholding or delaying of 
technology. Tlie organizational climate 
discourages and in many cases forbids 
acknowledgement of knowledge having 
been imported from another group with 
which the organization may be having 
jurisdictional disputes. Unlike industry, 
government does not have an accep^'cd 
price concept for transferring completely 



or partially developed technology as in a 
sales contract. Frequently, the only 
reward for the government employee or 
Organization producing a new technology 
is the documentatior* recorded in tech- 
nical reports and profes^jional journals. 

Risks of Non-Transfer 

TECHNOLOGY TRANSFER OCCURS 
WHEN THE RISKS OF NON- 
TRANSFER ARE GREATER THAN 
THE RISKS OF TRANSFER 

• Laboratory' to operations 

• Laboratory to laboratory 

• Operations to operations 
Transfer occurs when the consc- 

qucnces of not using a technology arc 
apparent to source and/or tlic user. Con- 
sider the following tlirce source combina- 
tions in user transfer patterns associated 
with risk: 

1. Laboratory to laboratory: 
Transfer may be inhibited by 
individual or organizational 
competition. The competi- 
tion may be for power, 
security, or some other need. 

2. Transfer from a laboratory: 
source to user. This form is 
usually less burdened by 
professional jealousy because 
of relatively clean demarca- 
tion lines between the roles 
of the personnel involved. 
There Is less likelihood that 
competition survival consider- 
ations will inhibit How. Users 
seeking security tend not to 
inhibit adoption of unfamiliar 
technology unless they per- 
ceive a threat to their com- 
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petitivc posture. The desire 
and need to import technol* 
ogy which is new to the 
importing organization are 
probably driven by competi' 
tivc pressures. Willingness to 
take the risks inherent in 
adopting a new technology is 
likely to increase when the 
competitKe threat has growTi 
great enough. However, the 
tendency will be to look for a 
technology' producer who can 
be trusted. 
3. Uscr-to-uscr transfer: Trans- 
fer occurs when a potential 
user chooses to accept a 
technology from an actual 
user from within or outside. 
The most celebrated iimova- 
tions seem to occur when a 
technology has crossed indus- 
trial lines. Depending on the 
institutional setting, technol- 
ogies can be stolen, pur- 
chased, or acquired throu^ 
competitive transfer agree- 
ment. 

Reward consklerations cause a 
strong bias against acknowlcdpjig the 
importation of technology in favor of 
overstating locally conceived innovative 
contributions. Perhaps the only cxcep- 
tion to this occurs when teclmology 
acquisitions art conducted in an explicit 
policy climate that opts for the acquisi- 
tion of technology from outside rather 
than creating H from within. When 
practiced by groups, this is called "prod- 
uct devclopmcnl strategy", when prac- 
ticed by indivitluals, "specialization." 



Conditions Needed [or Cooperation 
ESSENTIAL CONDITIONS FOR 
COOPERATION IN GOVERNMENT 

• Only between persons 
or o^antzations of 
complementary/equal 
stature 

• When risk for non-co- 
operation is greater 
than ihe risks of coordi- 
nation for transfer 

IN INDUSTRY 

• Contractual/monetary 
conditions must be 
mutually acceptable 

• Other conditions arc 
secondary 

In government organizations, trans- 
fer whkh is opeiily acknowledged is must 
likely to occur between those of equal or 
complementary position. When the 
source is somewhat more powerful, the 
weaker, less prestigious user is likely to 
find a way to reject the innovation or 
swk to take credit for it. Most systems 
of rewarding iimovation which control a 
multitude of indivkluals and group 
actions tend to suppress efficient impor- 
tation. Not only :ire these reward sys- 
tems extremely complex, but they are 
often not sufficiently explkit to be recog- 
nized. 

As previously postulated, the trans- 
fer process in industry st*ms to be a 
stnu^tforward function of contractual 
and monetary conditions, if the importa- 
tion of a technology is seen as more 
profitable than local innovation, it mc«t 
likely will occur. Provkled the product 
a winner, the individual and th* team will 
be rewarded for keeping costs down. Re- 
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wards are derived from any Uchnology, 
whether locally generated or imported, as 
long as it results in produ:ts which 
uniquely please customen. More than 
flat-out importation is usually involved, 
the imported technology is mocifiet^ and 
crinkled with innovations in ar^ attempt 
to beat the competitor's product. 

Cfutracfcristks of Technology/ Flow 
Patterns in Government and Industry 

TECHNOLOGY TRANSFER 
GOVERNMENT/INDUSTRY 

Industry 

Market Competition 

• Achieve 

• Lead 

• Secrecy 
Public Welfare 

Incompatible 

Government 

Market Competition 

Incompatible 
Public Welfare 

• Openness 

• Cooperation 

• Tech Transfer 

The forces toward achievt^ment, 
market leadership, and secrecy proiaing 
in the industrial worid of competition are 
in sharp contrast to those for openmss, 
cooperation, and transfer, characterizing 
the expected role of government orga^ii- 
nations as they work for the public good. 
Because this h something of an overgene/ 
alization, it is doubly important to be 
sensitive to the danger of applying 
govenmient^eri\ed recommendations *o 
private sector situations and \ict vera. 
When all is said and done, incentives Tor 
transfer in the pri>ate sector arc govcHicd 



by the need to keep innovations ^ecnrt 
untU they 4;an be converted into profit. 
On the other haiiid, public sector technol- 
ogy is likely to be freely disseminated at 
the public *s total or partial expense. 

T7ic Transjcr Role of Operating Managers 
OPERATING MANAGERS AND 
TECHNOLOGY TRANSFER 

• Mana^ment by. results and 
objectives 

• State what but not how! 

• Technologv^ transfer function 
must alw-ays be subordinated 
to profit center's objective 
(cost, schedule, and perform- 
ance) 

Operating managers must apply 
technology transfer considerations as 
Integral elements of their daily activities. 
Technology transfer is frequently talked 
about, especially In settings and among 
individuals seeking to promote it as if it 
existed all by itself and outside the real 
operating world. We recognize that 
managers drive for results. All managers, 
whether in the private or publk: sector, 
try to reach objcctWcs. This is what they 
arc there for. Any attempt to superim- 
pose technology transfer management as 
a separate entity on top of the manager s 
already-existing burden is therefore 
bound to fail. 

Faced with a dynamic and risky 
situation, operating managers are im* 
peUed to stabilize their activities as much 
as they can. If technology input is a 
Miurce ^f instability, they may choose to 
diut it off or at least control it. Thus, 
any technology from whatever source 
must provide a benefit within reco^ozed 
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mb:^ions and cstablblicd schedules. 
Operating people have too much to deal 
with to add yet another activity dubbed 
"technology transfer." On the other 
hand, when cxpurtina tcchnologv is part 
of an operating manager's expHcit inb* 
sion, the connected activities are com- 
monly incorporated in Tunctional entities 
called systems. Production, distribution, 
markctmg. and selling systems are man> 
times components of tJie tcchnolog> 
transfer effort even though this is mit 
reflected in their labels. 

Isptrations and Realincs in hfanagm 

Tcchnolo^v Transfer 
ASPIRATIONS AND REALITIES 01" 

MANAGING TECHNOLOGY 

TRANSFER 

Ideally we want to: 

• Control 

• Direct 

• Assure coupling 

• Feedback 
Realistically we settle for: 

• Distribution of paper 

• Opportune talk 

• Diffusion 

The management of technologv 
flow is one of the many **othCi'" jobs of 
the technical manager. The nrajiagerial 
control function, often considered the 
essence of miuiagcment, seems to have 
dominated thinking regarding fcchnoIog> 
transfer. Perhaps the belief in tl^e need 
for close control is also attribi»,Ublc to 
tlie usually detcrmimstic cngmeering 
background of technical managers. As 
cn^neers, we wiiuid ide^Iy like to 
control, direct, couple, and obtain 
feedback from our efforts to move 



techunlogv. It iH nonnal and natural to 
trv tu 4.uiUfol sometliing for which >oii 
aa* acctiunfablc. llowe\er, managern 
must often s^rttlc for controlling the 
distribution of paper rcpi^rts, sci/ing 
opportunities to promote the product 
whenever possible, and liopinj^ for diffu 
sion to reach deep and wide within the 
^\orld of potential users. Tlicrc is a gu!f 
between directed and controlled transfer 
and unmanaged diffusion But it need 
not necessarily bt frightening. 

The gft*at burden of transfer and 
accounting for it h^^ been placed <ni the 
producers of technology, at least in the 
public '^tor. Since these producers 
spend tlie bulk of research and develop- 
ment dollars, potential ui^ers frequently 
perceive the expenditures as c|ue.stio«able 
investments, placing the burden of proof 
of need for research on the producers. 
Measuring the effectiveness of transfer 
has been tried by many. It is at once a 
formidable and a hopelej^s task. 

Precisely because of the difficulty 
and insistence of top managers to meas- 
ure transfer effectiveness as a price for 
getting R&D dollars, we must try yet 
anotlier approadi. asking the technology 
user to freely report which of all the 
technology "messages" sent have been 
"received" in tJic sense of effecting actual 
adoption. I believe that reports by 
individual users arc the only real and 
affordable way to measure effective 
technology transfer In sum, only the 
'Using" individual tan tell us just how 
much of all the information transmitted 
has resulted in tlie use of a partkular 
product or problem-solving event. 
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The Effect of Value Systems on IVansf^r 

Mccmrement 
MEASUREMENT OF TECHNOLOGY 

TRJKNSFER IMPEDED BY OUR 

VALUES 

• Woik outsat measures onus's 
worth 

• Utility modcL useful ptob- 
Jems, solved efficiently 

• Aesthetic modd: Creativity, 
originility 

% Hybrid model: creative prob- 
lem Kolving 

• To acknowledge technology 
transfer is to risk reward for 
originality 

• We do no\* reward "copying" 
Measurement of technology trans- 
fer is dependent on value systems. In our 
society, a worker's worth is ^nerally 
associated with hb/her output. This out- 
put must be useful. For an engineer, the 
measurement is of efficiency in problem 
sowing. Creativity and origmdity are also 
expected, not only because they contrib- 
ute to efficiency and effcctKeness, but 
also for aesthetic reasons. They, too, arc 
elements of our culture. 

A3 previously emphasizttd, it is 
risky for someone working b our com- 
petittve socfcty whfch re^%'ards originality 
and creative problem solving to acknowl* 
edge technology import or indebtcdnec« 
to othcn. Copying, importing, and 
iJdapting, eszvi if done effeiently and in 
timely manner, are honored less than 
innovating or creating, ^s long as our 
rewards arc so heavily Iwund up with 
innovation, only an individual with a 
strong piofcssional ethfc, secure in j-iy 
and recognition, and with a good sense of 



faSr play can be counted on for honest 
feedback on transferred technology, Tl'.^s 
is very crucial to us, the techno' ogy- 
producii^g community, for as producers 
and exporters of techiiolog}', w#/ trc 
constantly asked to show how much of 
and how effectively our technology was 
transferred mto productive utilization. It 
appow i that top management has bur- 
dened the wrong side to produce objec- 
tive measurement for technology transfer- 
red, at least in government. Virtually all 
technology transfer studies have been 
directed aiiii undertaken hy R&D people 
when, in fact, thrv *liouId have been 
undertaken by engbi^ering, design, pro- 
duction, constructioa, marketing, and 
sales peonle. We are forced to pay from 
our R&!) accounts for the measurement 
and reporting of Che ultimate net worth 
of our product to the enterprise, when 
that enteri^rise is nin by operators and 
u«ers rathei than technology producers. 
Does top management realize this? If 
they do, shtidd they not adjust organiza- 
tional valy^ systems to reward transfer 
iwUvities? 

How Cm Tnmfer Effectiveness Be 
Enhanced? 

THE ULTJMaTE and OFTEN THE 
ONLY M.^,ASUR£ OF TECHNOLOGY 
TRANSFER IS TO OPENLY 
ACKNOWLEDGE THE INFLUENCE 
OF ANOT!i£P PERSON'Si WORK. 
But this is a inTXitr of: 

• One's professional ethic 

• One's sense of security, pay, 
and recognition 

• One's sense of falrplay 

• (OrbacktoMadow?!) 
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1 suggest that there arc four propo* 
sitions which ma> open the door to 
opportunitic!i for managers concenicd 
with the enhancement of research effec- 
tiveness throu^ technology transfer. 

1. Openly recognize technology 
transfer activity in govern- 
ment to be as legitljiiate as 
marketing is in industry. 
Provide professional and 
organizational status with 
budget and responsibility 
definitions. 

2. Either financialiy support or 
abandon demands on the 
technology producer for evi- 
dence of technology transfer. 
Too much burden now exists 
on the generator or exporter 
of research and development 
results, and not enough on 
the importer or user. 

3. Reward problem solving di- 
rected to modifying and 
adapting a technology for 
transfer at least as much as 
that connected with creating 
or inventing a technological 
innovation. 

4. Rcvivrd those who voluntar- 
ily acknowledge the extent of 
their dependence on ideas 
and technology created by 
others in adapting a technol- 

for use. 

Management of RDT&D for Effective 
Transfer in c Public Agency. A Case 
History 

Over a period going 2 long way 
back, die Assistant Comiaander for 
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RDT&E of the Naval Facilities Engineer 
ing Cummand hxs pcrsKstcntl> pruinotcd 
research on tcchnulugv tran^fc. concepts, 
theories, methods, and practices to help 
develop fundamenra]I> Miund RDT&E 
management goals. We now believe that 
we have succeeded in creating a formal 
management structure based on technol- 
ogy transfer principles. While cur system 
is still a bureacracy . all of our procedures 
have been realigned and rationalized so as 
to promote invcHemunt of the customer, 
in particular, delivery of information to 
the customer is In a form such that upon 
completion, we in RDT&E can count on 
effective transfer and implementation. 

Tecimology T.:!!*i\fer Ilisiory ofine Narai 
Facilities Engineering Command 
Our commandos **raceable concern 
for research effectiveness^ througli better 
utilization is summarized in Figure 1. 
The periods of intense activity coincided 
with active military leadership by indi- 
viduals with a great deal of pei'ception 
and commitment to technology transfer. 
During these periods, we were fortunate 
to have effective leadership from the 
Assistant Commander for RD7"&E at our 
Wiu^ington head(|uarteni and from 
Commanding Officers of (he Nerval Civil 
Engineering Laboratory in Califoniia. 
The apparent slackening of activi^ty in the 
mid-to-late *70s is primarily attributable 
to a shift of focus toward building new 
RDT&E pnograius to meet demands for 
growth. 

One of our initiatives in 1970 was 
to commissioi> the Naval Postgraduate 
School at Mou^ercy, California, to 
perform research on the technology 
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1962 


RDT&E Assistance 


1964 


RDT&E Utilization 


1965 


Mandatory Task Proposals 


1966 


Technology Transfer 




A. Applications Division 




B. RDT&E Liaison at Field Level 


1967 


NCEL Report Utilization 


1970 


Naval Post Graduate School (NPS) 


1970 


NFS Technology Transfer Study 


1971 


Technical Data Sheet 


1971 


NCEL Field Engineering Support office 


1971 


RDT&E Assistance Doubles • SIOOK to $200K 


1974 


NCEL/NAVFAC Workshop 


1981 


Advanced RDT&E Transition Planning 


1982 


NAVFAC RDT&E Management Instruction 


1983 


Increased NCEL Field Liaison Program 


1985 


Briefings to Industry 



Figure 1. Chronology of NAVFAC*^ Technology Transfer Efforts. 



transfer process specifically applkaWe to 
our Navy Facilities worid. We are all en- 
joying the fruits of thi^t undertaking hei^ 
today. By far the most significant 
contribution to our research management 
is the Linker Mo<lel, which neatly stnic- 
tured conditions whose fulfillment deter* 
mines the extent of effective information 
transfer from a source to a user. It 
applies to lateral fnnsfers, laboratoty to 
laboratory, and user to user, as well as to 
vertical transfers from laboratory to user 



and vice versa, ^.us model is shown in 
Figure 2. We consider the Linker Model 
as the cornerstone of our technology 
tratisfer model embodied in our 
NAVFAC RDT&E management process. 
This moid will be shown later. 

Wvi have integrated the principles 
and experiences reported in technology* 
transfer literature into the mainstream of 
RDT&E management. Our effort to 
transfer technology from the laboratory 
to the operating worid docs not start 
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• Selection of Project 

• Information Documentation 

• information Distribution 

• Technic<il Credibility 

• Linker (Source and/or User) 
(User Oriented) 

• Formal Organization 

• Capacity of Individual 

• Reward/Penalty 

4» Willingness to Receive and Transmit 

NOTE The user may also be a source of information which the researcher may 
need for his work. 

SOURCE: Cicighton, J.W.» J.A. Jolly, and S.A. Denninij. Enhancement of 
Rcmrch and Development Output Utilization Efficiences, Linker Con tpt 
Methologies m the Technology Transfer Process. U.S. Naval Postgraduate 
School, Monterey, OA. June, 1972. 

I 



Figure 2. The Linker Model. 



upon completion of t resejuth task. We 
have in9titute<ji w process that gh-es the 
ultimate user ov^nership of the project 
from the very sta^i of research. We put 
OUT cuitomer-nsers ir. the driver^s seat by 
asking LSem ti> ^'ap^vove * and "specify*' 
at criticai points of aesearch activity, ^ 
shown in Fiftire 3. Our matiagement 
philosophy for RLt&E execution is 
based upon iHxu useii>a>ducer dialogue. 
Most importiiat Ls the customer's apprcrv 
al of the initiatiou decision i^port^ Figure 
4, and the Test and Evaluation master 
plan, FiguHi 5. As the tities suggest , these 



important documents give potential users 
of our research acti>'e control over the 
direction, the duration, the goals to be 
pursued, and the reports to be produced. 
They can keep informed of progress and 
partkipate in decisions at intervals in the 
development process. 

We have also redesigned our 
RDT&E documenUtton practke. Our 
output has traditionally been a laboratory 
technkal report, primarily intended to 
document the RDT&E technical activity. 
These reports were written for technkal 
peers and the R£,D c<Hnmunity, and to 
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ASST CDR 
(USER CODE) 



03. LABS 



EXPRESSION OF INTEREST |- 



PRODUCE IDR 



APPROVE IDR L 
(AGREE ON NEEDS & GOALS) 



SPECIFY DELIVERABLES 




PROPOSE DELIVERABLES 
J 
} 

PRODUCE TEMP 



APPROVE TEMP I- 



OPERATIONAL 
(ACCEPT/REJECT) |- 
TEST/EVAL 



PERFORMS! REPORT 
•INTERIM FEASIBILITY 
•DEVELOPMENT TESTS 
• FINAL FEASIBILITY 



t 

PRODUCE 
USE3 DATA PACKAGH 



IMPLEMENT- 



i 



IMPLEMENTATION FOLLOW UP 



Figure 3. NAVFAC User/P; oduccr Dialogue for RDT&E. 
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NOTE: Primarily for Problcm-Driven 03 Research 
Initutives with Active User Involvement. 



PROBLEM DEFINITiON 

EVIDENCE 

QUANTIFICATION 

(EXTENT, FREQUENCY, DURATION) 
STATE-OF-THE-ART ASSESSMENT 

CURRENT PRACTICE 

COMMERCIALLY AVAILABLE TECHNOLOGY 
TECHNOLOGICAL PROJECTIONS 
IDENTIFY TECHNOLOGY AREAS 
TRACK RDTStE BY OTHERS 
LEVEL OF INTEREST 
DIRECTION 
RATE OF CHANGE 
ALTERNATIVES 

(RISK, PAY-OFF, COST, TIME TO COMPLETE) 
TECHNOLOGY GOALS 

DEFINE TARGET 
CAPABILITY GOALS 

INTEGRATED R&D TASKS 

TECHNOLOGY IMPROVEMENT 
SYSTEMS DEVELOPMENT 
COMPONENT DEVEiLOPiMENT 



f '^rc 4. Initiation Decision Report (IDR). 
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1. MISSION {PLANNED USE) 



2. SYSTEM (ITEM) 

3. DEVELOPMENT GOALS 

PERFORMANCE {OPERATIONAL & TECHNICAL) 
LOGISTICS {COSTS, PEOPLE, SUPPORT. ETC.) 

4. TEST SCHEDULES 
DEVELOPMENTAL {LAB) 
OPERATIONAL {USER) 

5. TEST ISSUES 

6. TEST DATA 

7. RESOURCE SCHEDULE 

♦ DOLLARS (RDT&E, Bt, OM&N) 

* PEOPLE, EQUIPMENTS {EFD, PWC, CBC) 



Figure 5. Test and Evaluation Master Plan (TEMP), 



account for the money expended* Over 
the yean we have tried to orient the 
reports toward the needs of those who 
would be responsible for application, and 
to have the reports wiitten in language 
clear for the user. Unfortunately, this 
resulted in downgrading the apparent 
quality of the report in the eyes of other 
researchers, and did not really incre;\se 
technology transfer effectiveness. 
Another reading, analysis, interpretadoL, 



and writing cycle was necessary to trans- 
form R&D reports into effective operat- 
ing publications suitable as planning, 
design, constiuction, and maintenance 
engineering documents. These are now 
designated as the command's approved 
publications, and serve as the basis for 
updating specifications for actual con- 
struction or repair projects. The prepara- 
tion of these criteria publications, known 
as guides, manuals, deifications, and so 
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forth, has been increasingly contracted 
out to architect and engineer firms for 
periodic update. This, however, reduced 
the likelihood that the laboratories* 
technical report message would ever get 
into the commands operation publica- 
tions, let alone reach the designers and 
specifier?, who formulate the actual 



projects where benefits from R&D may 
be reaped. 

To eliminate this *1oss-link,** we 
decided that in addition to **pcer-des- 
tincd** laboratory reports we would 
produce specific user-oricnted publica- 
tions. Figure 6 provides an outline for 
our user data package, it includes specifi- 



1. GENERAL OVERVIEW 

2. PLANNING 

P-80 
OTHER 

3. DESIGN 

DM 

OTHER 

4. SPECIFICATIONS 

NFGS,MILSPEC, ETC. 
OTHER 

5. CONSTRUCTION/PRODUCTION 

INSP & DUAL ASSURANCE 
OTHER 

6. MAINTEiMANCE OPERATIONS 

i.lO 

OTHER 



Figure 6. Outline for User Data Package. 
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cally phrased recommendations for revis- 
ing old specifications or writing new ones, 
criteria, standards, and so forth. Notice 
that the outline is functionally arranged, 
The risk and cost to users and their archi- 
tect-engineer contractors of having to 
translate RDT&E reports has been 
removed. 

The user data package delivers 
recommendations for revising specifica- 
tions, criteria, and manuals for every 
phase of the project's life cycle, such as 
planning, design, construction, and main- 
tenance. This was done deliberately and 
insures that our development projects art* 
not narrowly focused but instead address 
the concerns of the various functional 
groups in all our organizations. Prtvi- 
ously, implementation would be delayed 
if one aspect of a project was not suffi- 
clendy addressed. Pressurt for the 
generation of the user data package came 
from the following sources: 

I. For many years the Depart- 
ment of Defense has empha- 
sized that the logistics sup- 
port aspects of a project be 
addressed with as much thor- 
oughness as the develop- 
ment of the project itself. 
Many a good development 
project failed or took too 
long to implement because 
we had neglected to develop 
it within support constraints, 
2. Similariy, within oiir com- 
mand many an accomplish- 
ment was never implemented 
because its maintenance and 
operation had not been con- 
sidered along with the devel- 



opment of design criteria. 
3, Jurisdictional disputes be* 
tween planners, designers, 
and constructors, and the 
maintenance and operating 
factions of our organization 
were often disrupting, for 
each might sponsor research 
in its own functional area 
with resulting incongruence. 
The data package enables us 
to define the end product for 
all RDT&E investments so as 
to include all work required 
to meet performance im- 
provcmeats and life cycle 
logistic support. When all of 
this information is in one re* 
port, it makes it easier for our 
functionally fragmented and 
geographkally scattered user 
community to implement. 

The Management and Mode for 
Technology Transfer 

Our management system conforms 
to the CreightonJolly technology trans- 
fer model which is simply a list of factors 
identified as necessary for the movement 
of technology. Hie four fonnal factors 
contained in the list are: 



1. 


Project selection; 


2. 


Documentation of infoima- 




tion; 


3. 


Distribution of information; 


4. 


The formal organization. 


The five 


informal factors are: 


5. 


Credibility of persons in- 




volved; 


6. 


Capability or capacity to 




perform: 
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7. WUlingness to perform ; 

8. The linking function; 

9. Rewtrd. 

We have attempted to take advan- 
tafe of each function in the model in the 
following ways: 

(1) Project Selection. Involve- 
ment of potential users in 
project selection considera- 
tions throu^out the life 
cycle of the project is assured 
by the requirement for their 
approval of the initiation 
deciston report. 

(2) Information Documentation. 
This function consists of the 
descriptive format. 

(3) Information Distribution. 
Adequacy of information 
documentation and distribu- 
tion is assured through the 
deliverables agreement whkh 
itemizes the stream of deliv- 
erables and the usen' contri- 
butions in specifications for 
ihe user data pack^* Each 
R&D program manager is 
required to keep current on 
progress of programs and 
projects, and is re^onsible 
for directing the distribution 
of reports throu^ the user 
community. 

(4) Formal Organizati<Hi. The 
responstbilities and barriers 
imposed h^* the Navy's formal 
organizations have been fac- 
tored into the design of the 
user datA package. This 
package re:ognizes the Navy- 
user as a raatrix of organiza- 



tions and people. 

(5) Credibility. Technical credi- 
bility of the source is ulti- 
mately assured by the users' 
independent openitional test 
and evaluation for >)4:ceptance 
or rejection of tk\c R&D 
product. Credibility buildup 
starts with the initiation 
decision report, and contb- 
ues as the researcher and 
potential user keep e^ch 
other informed during devel* 
opment. 

(6) Willingness. The users' will- 
ingness to receive an end 
product is cultivated and 
developed by involving them 
from the time of decision to 
initiate to their decision to 
accept. Approval of the test 
evaluation master plan puts 
users under obligation to 
accept, at least for trial, 
unless their needs have 
changed. Cooperation be- 
tween the researcher and the 
product user develops willing- 
ness on the part of both to 
transmit iuiformation needed 
by the other for effective 
design of a master plan, and 
for establk^ent of, test 
criteria. The need for willing- 
ness, both to i^ive and to 
transmit, is extremely impor- 
tant if test evaluation master 
plans are to be effective, 

(7) Technkal Capacity. Capacity 
is closely related to willing- 
ness, for without lechnkal 
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capacity to transmit and 
understand evolving techno- 
logical changes, an individual 
is likely to refrain from 
contact with others involved 
In the technology. The 
initiation decision report, the 
documentation s^reement, 
the test and evaluation master 
plan, the test and evaluation 
plan, and the user data 
package must all be under- 
stood. The requirement to 
get Involved in all of these is a 
strong incentive toward con- 
stant update of capacity. 
(8) Linker. Without some form 
of linkage, a new technology 
cannot find a use^sponsor. 
All of the methods and 
procedures developed to en- 
courage the movement and 
procedures developed to en- 
courage the movement of 
R&D product3 into use are 
formulated with linkage in 
mind. The various systems 
whkh have been devised with 
the common intent to hmg 
producers and users of tech- 
nology together so that nafej- 
ral linkages can be established 
and extended. Without link- 
age, there can be no success 
in the program. 
(9) Reward. Systems for reward- 
ing or penalizing users for 
accepting and implementing 
nswiy emerged technologies 
or failing to do so are beyond 
the responsibilities of our 



R&D manjigcrs. It is my 
specific proposal in this talk 
to move forward, altering the 
reward/penalty stfucture so 
as to create the largest possi- 
ble scope for technology 
transfer. Sucb a departure 
horn prevailing practice is 
also badly Tseeded to obtain a 
measure of the effectiveness 
of the transfer process. We 
must encourage, rather than 
drive underground-in the 
name of original tliinking or 
local adaptation- the cheerful 
admission that a good idea 
taken from a source, M'hethcr 
from an R&D lab or else- 
where, was put to good use. 
The stigma attached to adapt- 
ing or copying successful 
technologies must be re- 
moved. 

ne Management Transfer Matrix 

As we designed the NAVFAC 
RDT&E management process, we at- 
tempted to relate the various steps to the 
Creighton-Jolly transfer model. The 
matrix sliown in Figure 7 indfcatcs thost* 
steps in which the transfer elements are 
most important. 

The need for linking is pervasive 
throughout the management process, for 
the identification of eariy adopters and 
negotiations for transfer are crucial at 
each step in the movement of innovations 
from concept to use. 

Of coui^, the need to reward 
individuals is ever present and is exercised 
in each segment cf the R&D organization 
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Involved at Eich SUfc of the NAVFAC RDT&E Min^ment Proce». 
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as warranted. However, rc^Tird for the 
RDT&E system as i whole results from 
acceptance of the UDP, trial, and success- 
ful implemcnUfion, 

A better system is needed to reward 
those in engineering (^rations who 
import technoloiy efficiently and openly. 
Today's rcwanJ practices, geared heavily 
and mainly towards local Innovation, 
would seem to discoiirage adopting good 
proven technology in favor of "local 
ingenuity.*' And when technology is 
adopted thes^ is a disinclination to credit 
the source. 

Conclusion 

In conclusion, I ask that you study 
the propositions presented in the first 
part of this paper. We need to impro't 
operational productivity and avoid the 
high cost of locally innovated mar^al 
pursuits. We must transfer technology 
quickly and reward those v:iio do so 
quickly and efficiently. Our obsession 
with rewarding originil thinkyig is 
blocking us from ready mcasuremf^^t of 
technology transfer. As an R&D man- 
ager, my productivity will iscreasi if I 
don't ha\t to iiquander my resources 
trying to chi^ around and report on how 



well my technology wai transferred and 
implemented. It is ironic that the scrdor 
executives who ask R&D management to 
measure and report on the effectiveness 
of h^sfcr efforts are more often than 
not from the operating sector or the user 
environment. Could it be that they know 
first hand how little corporate R&D has 
helped them, so that now, from their 
position of authority, they can make the 
R&D community squirm? Could it be 
that th^y are protective of their own kind 
in the mainstream of operati<ms? Could 
it be that they amply have not thought 
throu^ alternative processes for the 
management of R&D as I have tried to do 
and illustrate in this talk? I suggest that 
top management ask the usen to account 
for implementation and payoff from new 
technologies by rewarding them for and 
acknowledging the source of innovations 
in their reports. 

Creighton, J.W„ J.A. Jolly, and 
S. A. Denning. Enhancement of Research 
and Development Output Utilization Efjh 
ciencies, linker Concept Methodologies 
in the Technology Transfer Process. U.S. 
Naval Postgraduate School, Monterey, 
CA. June. 1972, 
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